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Tests of a 2880-kw. Rebuilt 
Hydro-Electric Unit at the 
Kern River Plant of the 
Pacific Light and Power 
Company* 

By G. J. HENRY? AND J. H. HANSENT 


THE Otp PLANT—The Kern River 
power plant (also known as the “Borel” 
station) of the Pacific Light & Power Co., 
of Los Angeles, has many interesting 
features and its history as a hydraulic 
development is an engaging one. 

The water for driving the turbines is 
‘taken from the Kern River and carried 
through a concrete-lined canal 12 miles 
long to a forebay located directly above 
the power house, as shown in Fig. 1. In 
this way a drop of 260 ft. is created and 
the water is taken from the forebay to 
the turbines through five 5-ft. steel pipes, 
each 500 ft. long. 

The original installation comprised five 
Girard-type impulse turbines connected 
to five 2500-kw. generators. The wheels 
were mounted overhung on the 16-in. 


shaft extension of the generators and the © 


speed was 231 r.pm. As the power 
house is located on a bank about 25 ft. 


the draft tube was to be kept a certain 
distance below the wheels. 

After about four years’ operation, it 
was decided to take these turbines out, 
as they did not have the desired effici- 
ency. Operation proved unsatisfactory 
from the start and many changes were 
made in the structural features in an 


low for this type of wheel. The use of a 
tangential impulse wheel was opposed as 
entirely unsuited to the conditions. How- 
ever, the Pacific Light & Power Co. 


placed a contract with another builder 
for a tangential type of unit, based on 
guarantees of performance, which in the 
writers’ opinion could never be met by 








Fic. 2. PELTON-FRANCIS TURBINE IN THE PLACE oF A GIRARD TYPE: BOREL STATION 


above the river, the wheels were provided 
with draft tubes and by means of an air 
inlet on the casing, regulated through a 
float valve in the tailrace, the water in 





_*From a paper read before the San 
Francisco Section, American Institute of 
“lectrical Engineers, Nov. 1, 1911. 


*The Pelton Water Wheel Co., 19th 
ind Harrison Sts., San Francisco, Calif. 


effort to better the efficiency and relia- 
bility, but without much success. 

New EQuiPpMENT—At about this time 
the problem was presented to the writers’ 
company. After investigation, a Francis 
type of turbine was recommended for the 
conditions there involved, although the 
generator speed of 231 r.p.m. was quite 


this type of unit. As built and tested, 
this unit consisted of two wheels, each 
supplied with two needle nozzles set in 
a pit some 9 ft. below the floor line, in 
order to reduce the draft head to a mini- 
mum and to increase the pressure head. 
It is our belief that only inferior results 
have so far been obtained, in spite of 
several changes in the unit,* including 
the abandonment of draft. 

The writers’ company was awarded the 
contract for the four other units, the pur- 
chaser taking the precaution to have the 
first unit built and installed and very 
thoroughly tested, in compliance with 
guarantees, before authorizing the manu- 
facture of the other three. 

In the design of these Francis-type tur- 
bines a large diameter (84 in.) runner 
was necessary, making the surface fric- 
tion and runner-casing clearance critical. 
The large diameter of runner necessitated 
a large diameter of spiral casing; this 
stands 16% ft. high and weighs 30,000 
Ib. It is parted horizontally. 

The flow of water to the turbine may 
be controlled by a 42-in. hydraulically 
operated gate valve. The water passage 
to the runner is under the control of 32 
cast-steel wicket gates or guide vanes, 
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Fic. 3. TAILRACE WEIR; BoreEL STATION 


outside packed, and of carefully plotted 
curvature to insure good efficiencies at 
fractional loads. A cast-steel gate ring, 
actuated by the governor, controls the 
synchronous movement of these wicket 
gates through suitable levers and links. 

The turbine runner is of manganese 
bronze and great care was taken in the 
molding to insure smooth water surfaces, 
which were afterward hand-scraped and 


Fic. 5. PRESSURE-GAGE CONNECTIONS 


machined. The runner is hydraulically 
balanced by means of balance chambers 
on each side, but a double-disk thrust 
bearing, with automatic ring-oiling de- 
vice, is also provided. The runner dis- 
charge occurs over a fixed conical thim- 
ble surrounding and protecting the shaft 
and extending into the draft elbow. The 
reaction from the runner is thus taken up 
by this stationary discharge thimble, 


which reduces 
bearing. 

The draft tube extends from the flange 
outlet of the draft elbow a distance of 27 
ft. below the shaft center line, flaring 
suitably to reduce the discharge velocity 
to a minimum. The casting covers are 
made parting to facilitate access. The 
shaft where it extends through the pack- 
ing glands is protected from wear by a 
suitable parting bronze wearing shield, 
which can be readily replaced. The water 
passage between the wicket gates and 
runner is protected by bronze liner plates 
readily replaceable in the event of wear. 
Aside from the adjustment provided for 
the wicket gates, the connecting rods be- 
tween the gate ring and governor rocker- 
shaft are adjustable. 

In most installations a synchronously 
operated relief valve is direct-connected 
to this rocker-shaft to prevent water ram 
in the pipe line on governor action at load 
changes. In this particular plant, how- 
ever, the governor works directly on the 
wicket gates, but is set to make the stroke 
slow enough to prevent a material pres- 
sure rise in the short pipe line. 

The first unit was completed and in- 
stalled during March, 1911, and on Apr. 
21 and 22 an elaborate test was made by 
James H. Wise, representing J. G. White 
& Co., acting hydraulic engineers for the 
purchaser. The efficiency was found to 
exceed the guarantees (the maximum 
efficiency being 85.5%) and the construc- 
tion of the other three units was started 
at once. 

TESTS OF FRANCIS TURBINE—The effici- 
ency test was interesting, as it was made 
with every possible refinement, electrical 
as well as hydraulic. 

For measuring the water a permanent 
weir was built in the tailrace. It con- 
sisted of two weirs, each 9.75 ft. wide 
and about 10 ft. apart. Two hook gages 
were used and an average of six readings 
of each gage was taken for determining 
the flow of water over the weir. The 
Francis formula, allowing for end con- 


the end thrust on the 
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Fic. 4. DIAGRAMMATIC LAYOUT OF TA 
RACE WEIR 


traction and velocity of approach, was 
used in computing quantity. Baffle boards 
evenly spaced, were set 15 ft. back of the 
weir crest in order to get a perfectly ever 
flow of water over the weir. The velocity 
of approach did not exceed 1 ft. per sec 
at any test. 

For measuring pressure head at the 
turbine, a Bourdon gage was connected 
to a piezometer ring on the inlet pipe 


Fic. 6. Mercury VACUUM GAGE ON 
DRAFT TuBE 


(Fig. 5) and the average of the pressure 
at quarter points of the pipe was ob- 
tained. The gage was checked in place 
before and after the test with a dead. 
weight gage tester. 

Vacuum was measured by means of 
mercury U-tubes at quarter points on the 
draft tube. The actual distance from 
center line of shaft to tailrace level was 
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jso measured for establishing the draft 
head, which varied from 24 to 22.66 ft. 
For calculating the input to the turbine, 
he total effective head was taken as 
pressure head in the supply pipe at the 
turbine plus velocity head of the water 
at this point, plus draft head, all cor- 
rected to center line of shaft. 
Electrical - output and generator - loss 
measurements were made with indicating 
and integrating wattmeters. At first the 
generator of the unit under test was 
paralleled with the transmission line and 
partly loaded, but it was found that its 
potential could not be raised above 2000 
volts with unity power factor on the 
generator. As it was desirable to run the 
test with as near the normal terminal 
voltage of 2200 as possible, another unit 
was started up and its generator paral- 
leled with the line. Then the water of 
this unit was shut off, allowing it to float 
on the line; by over-exciting its field, the 
transmission voltage was raised, so that 
the generator under test could be run at 
practically nominal terminal voltage and 
unity power factor. All the other genera- 
tors were shut down during the entire test. 
As all the generators of this power 
station operate with the neutral point of 
the armature winding grounded, this 
ground connection was cut off during the 
test in order to prevent the possibility of 
any power being exchanged through this 
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Fic. 7. DIAGRAM OF RESULTS OF TESTS ON 
A FRANCIS TURBINE AT THE 
BorEL STATION 


neutral and the third leg, which did not 
pass through the wattmeters. 

Immediately after the full-load trials, 
the generator was shut down and the hot 
armature resistance taken by the drop-of- 
potential method. In determining iron, 
friction, and windage losses, the genera- 
tor under test and one other were put 
onto the transmission line; then water 
was shut off the unit under test and both 
generators were cut off from the line. 
Under these conditions, the second unit 
drove the one under test, the energy sup- 
plied being that required for iron, fric- 
tion and windage losses plus a small heat 
loss from the light currents in the arma- 
ture which could be corrected for. The 
generator under test was given proper 
increased field excitation for each point 
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of the full-load tests. The voltage of the 
driving generator was varied so as to give 
unity power factor of input to the other. 
The driving generator was held at 50 
cycles by the man operating the turbine 
gates, who had a frequency meter at his 
post. 

From Fig. 7 it will be seen that the 
maximum efficiency of the generators ran 
as high as 95.7% for full overload and 
92% at half load. 

J. H. Wise, who was in charge of the 
hydraulic tests, is now assistant general 
manager of the Pacific Gas & Electric 
Co. Jos. Mini, Jr., was in charge of elec- 
trical tests; Edward Woodbury and Emil 
Newman represented the purchaser dur- 
ing the trials. 


The Slipperiness of Tarred 
Roads* 


It has been suggested by the Roads 
Improvement Association that the slip- 
periness of tarred roads may be due 
to either of two causes, the use of calks 
on horseshoes, or a method of “topping” — 
precisely what method is referred to we 
do not understand. While to one or to 
both of these conditions there wnay be 
due—though we do not know that there 
is—the very bad state of some roads, it 
is certainly a fact that to neither of these 
should we look for the causes of the 
slipperiness of the very large mileage of 
roads which have either been slippery in 
frosty weather or slippery in muddy 
weather since the break-up of the sum- 
mer. 

Probably the bad state of these roads 
this winter—and they seem to be much 
worse than last winter—is largely due to 
the fact that the long spell of dry weather 
prevented partial anticipations of the 
present and recent muddiness, and the 
partial removal of the slimy materials by 
heavy rains in summer and autumn. 
Added to this, we have the fact that the 
large amount of tarring done, without a 
proportionate increase in staff and ma- 
chinery, led to a considerable mileage of 
the roads being tarred very late, and 
much after what is usually regarded as 
the proper time. So, altogether, the tarry 
matter had not worn off as much as 
usual. This led to the roads on which 
the film was well preserved, or those in 
which there was an unusually large 
amount of tarry binder near the surface, 
being more than usually slippery: when 
the weather was frosty—this more especi- 
ally on exposed roads. On the other 
hand it led, during spells of drizzling 
or gentle rain, to the formation of greasy 
mud—this more especially on roads in 
cuttings or in narrow streets. 

There are three more contributing 
causes in the case of such roads. In 
narrow streets the lack of circulation of 
air and the concentration of traffic made 





*Rditorial discussion in The Surveyor 
(London, Dec. 29, 1911). 





89 


matters worse, while a great many roads 
in cuttings afd on hillsides were sub- 
jected to the action of seepage water, 
sometimes oozing onto the surface, some- 
times entering the crust from below, and 
in other less severe cases making the sub- 
soil so wet that there was no draining 
away of the water, which began to pene- 
trate the crust where it was broken, or 
from puddles. You cannot make a silk 
purse out of a sow’s lug, and you can- 
not make a good road crust on a badly 
engineered road. 

It may also be noted that on account of 
the cost of making wide cuttings the road is 
often narrowed where it is in cutting, so 
that we have concentration of traffic in 
these places. The slipperiness due to 
greasiness has been worst, other things 
being equal, where the traffic has been 
heaviest; and on days when it was hardly 
safe to ride a bicycle on the urban roads, 
or on parts of main roads, where traffic 
is increased by large local contributions, 
the secondary roads have been in a much 
better state, and the tarred roads with 
light traffic better still. 

Another cause of the greasiness has 
to be taken into account—namely, late 
retarring, either complete or in patches. 
The tar which had been only a short time 
on the road worked up into an emulsion 
under concentrated traffic more readily 
than did the tar which had been left long 
enough to set, and the greasiness was 
worse, because a smaller amount of 
gritty stuff had been worked into the tar. 

We do not think that it has been usual 
to sharpen horseshoes or to put in studs 
in wet weather, and if the tarring of 
roads is leading to this being done, that 
it is a matter which demands serious con- 
sideration. Horseshoes are sharpened, 
not in black frosts, as a rule, we believe, 
but when long, rimy frosts make hard 
roads become slippery under the action 
of traffic, and more especially when 
partly melted snow is being beaten into 
an ice sheet by the traffic, or soft snow 
has fallen to some depth; and, of course, 
when a hard frost begins at a time when 
the roads are very wet and slushy. 

Without giving up the idea of forming 
a carpet layer by successive coatings, at 
any rate in flat country, the more imme- 
diately useful principle seems to be that 
of tarring early and lightly, with a view 
to the tarry matter being worn in and 
worn off by the winter sufficiently to pre- 
vent the roads being considerably more 
slippery than are water-bound roads, 
either in frosty weather or in drizzling, 
rainy weather. The absence of heavy 
showers of rain at intervals during driz- 
zling weather has been an unfavorable 
feature of the late autumn and early win- 
ter, and this may be counted as a con- 
tributory cause of the unusual greasiness 
of the roads. We have not exhausted 
the subject, but, if we have not let in a 
flood of light upon it, at least we believe 
the rushlight that we hold burns steadily. 
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Raising the Dry-Dock “Dewey” 


The raising of the dry-dock “Dewey,” 
which sank at Olongapo, Subic Bay, 
Philippine Islands, in May, 1910, was a 
wrecking operation somewhat out of the 
ordinary, and it is believed that a de- 
scription of the methods employed and 
the difficulties and problems encountered 
in the work of raising will be of general 
interest. 


SINKING OF DryY-DOCK 


The “Dewey” is a steel, floating, self- 
docking dry-dock, with a lifting capacity 
of about 20,000 tons, a length over all of 
501 ft., a clear width inside of the side 
walls of 100 ft.; and it can be sunk so 
as to have 37 ft. of water over 4-ft. 
blocks and still have 4 ft. of freeboard. 
The self-docking feature was secured by 
building it in three sections, securely 
bolted together to form one structure 
when used as a dock, but entirely sepa- 
rate when self-docking.: The main or 
middle sections contain all of the boilers 
and main steam pumps, and other ma- 
chinery. The machinery is all located 
on the port side, which is the side that 
sank, except one auxiliary boiler, some 
machine tools, etc., which are on the 
starboard side. The machinery is all 
located on what is called the ma- 
chinery deck, which is 16 ft. 6 in. below 
the top deck of the side wall. The total 
displacement of the dock in the light 
condition without a vessel in it, is about 
11,000 tons. The central pontoon is di- 
vided into 14, and each end pontoon is 
divided into five main water-tight com- 
partments. These main compartments are 
still further subdivided by water-tight 
bulkheads, so that there are 32 water- 
tight compartments in the main pontoon 
and 18 in each end pontoon, making 68 in 
all. The general arrangement of these 
bulkheads in the forward half of the dock 
is shown on Fig. 2. These compartments 
have a depth of 18 ft. 6 in. below the 
floor of the dock. 

Combined flooding and draining pipes 
with quick-acting gate valves lead from 
each of these 68 compartments to a main 
drain and flooding pipe running along in 
the bottom of the port side of the dock. 
The valves in each main compartment 
are all operated by one lever in the valve 
house, which is located on the upper deck 
of the port-side wall amidship. The 
pumping machinery consists of three 24- 
in. horizontal centrifugal pumps and 
three Babcock & Wilcox boilers. The 
pump engines are on the machinery 
deck, the pumps themselves being in the 
bottom of the dock. Each of these pumps 
has a capacity of discharge of about 35 
tons of water per min. The flooding of 
the ballast compartment is accomplished 
from sea valves into the one system of 
piping which is used for both pumping 
and flooding. The main line of piping 


By L. S. Adams fT 


The floating dry-dock 
‘“‘Dewey,’’ made famous by 
the long voyage it made 
under tow from Baltimore, 
Md.,to the Philippines,sank 
at its moorings at Olongapo 
some 18 months ago. Naval 
constructor Adams des- 
cribes below the arduous 
work connected with its 
raising. 


~ *Paper read before the eighteenth 
general meeting of the Society of Naval 
Architects and Marine Engineers, New 
York, Nov. 16-17, 1911. 


tNaval constructor, U. S. N. 


is fitted with a flexible connection where 
it passes from the main or central pon- 
toon to each end pontoon. There are stop 
valves on either side of these connections 
and also other stop valves located in ap- 
propriate places in the main line of pip- 
ing. All sea and stop valves are oper- 
ated by means of handwheels on the top 
of the side wall. Each ballast compart- 
ment is fitted with a vent pipe leading 
up to the top of the side wall. These 
vent pipes in some cases necessarily pass 


ance with the usual custom so as to h 

the dock in readiness and avoid de! 

About 1 a.m., on May 24, 1910, the va 

man on watch noticed that the dock h 

taken a slight list to port. He accor: 
ingly corrected this list by admitti 

water which lowered the dock to a depth 
of 27 ft. over the keel blocks. Short! 
before 4 a.m., he noticed that the dock 
had again listed to port, and that the port 
side seemed to be rapidly going down. 
He called the dock-master, but before 
anything could be done, the port side was 
completely under. This was about 4.30 
a.m. The starboard side also sank some- 
what and was slowly filling with water. 
No cause was known then for the sink- 
ing of the dock; in fact, the cause was 
not definitely ascertained until the dock 
had been completely raised. It was 
known that much of the drainage piping 
had many small holes in it. Repairs 
had been made from time to time, but no 
complete overhauling had been made, it 
being the intention to give the dock and 
all its piping a complete overhauling at 
its next self-docking, which was sched- 
uled to take place in about seven months. 
It was not believed that any small holes 
that there might be in the drainage pip- 
ing could possibly be sufficient to cause 
the sinking of the dock or to even appre- 
ciably interfere with its operation. It 
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Fic. 1. OUTLINE PLAN AND EL&VATION OF Dry-Dock “DEWEY” 


through several other compartments be- 
fore reaching the top of the side wall and 
the atmosphere. All the ballast compart- 
ments are in the bottom ‘part of the dock 
below the dock floor with the exception of 
compartments Nos. 1 and 7, which ex- 
tend up into the side walls, their tops 
being formed by the machinery decks on 
each side. These compartments Nos. 1 
and 7 are by far the largest of all the 
ballast compartments. 

In May, 1910, the blocks of the dock 
had been prepared for two torpedo-boat 
destroyers, which it was intended to dock 
early in the morning of May 24. On the 
afternoon of May 23, the dock was 
lowered to a depth of 26 ft. cver the keel 
blocks, which left a freeboard of 15 ft. 
on the side walls. This lowering of the 
dock a night in advance was in accord- 


was thought possible that one of the main 
ascertained that neither of these things 
had happened, and that there was no ma- 
terial damage to the dock structure. This 
was demonstrated to be the fact by open- 
ing the various compartments on the 
sunken side to communication with com- 
partments on the starboard side where 
the action of the water in the starboard 
compartments could be observed. This 
will be described a little more fully later 
on in this paper. The work of raising the 
dock was, therefore, considerably compli- 
cated by the fact that the cause of its 
sinking was not known, and a great dea! 
of investigation work was necessary in 
order to eliminate certain possible causes 
and to determine as far as possible the 
general condition of the structure, piping. 
etc. It may be weli to state, in view of 
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ny misleading reports published at the 
e the dock sank, that there were no 
n valves, and no open manholes, that 
ere the cause of the sinking of the dock. 


RAISING DRY-DOCK 


Where the dock lay the depth of water 
over the bottom was about 65 ft. at the 
inshore or forward end of the dock, and 
about 70 ft. at the after end. The 
character of the bottom was soft mud to 
a depth of about 3 ft., and under that 
comparatively hard sand. The top deck 
of the side walls on the port side was 
about 6 ft. under water at the forward 
end, and about 16 ft. under water at the 
after end. These figures should be in- 
creased about 2 ft. for high tide and de- 
creased 2 ft. for low tide. The outer 
edge of the bottom of the port side had 
sunk into the mud to a depth of about 
10 ft. at the outer end, and kept sinking 
further into the mud until it was eventu- 
ally about 18 ft. in the mud, before the 
dock was raised. On first sinking the 
starboard side remained affoat, but it was 
gradually filling with water. Work was 
immediately begun to save the starboard 
side. All openings in the top deck were 
closed water-tight, and five pumps were 
mounted below in the machinery spaces 
to pump water from No. 1 tanks up 
through the manholes. These pumps 
were all small plunger pumps, being in 
size 3 in. to 6 in. suction. Steam for 
these pumps was furnished from the 
dock’s auxiliary boiler located in the 
starboard machinery space and also from 
a small tug. 

Two days after sinking, the starboard 
side had gone down so that its outer end 
was about 3 ft. under water. By this 
time, however, the pumps had been 
mounted and were in operation and the 
starboard side was saved from further 
sinking and was raised until it was about 
2 ft. out of the water at the outer end, 
and 12 ft. out at the inner end. These 
pumps had to be kept going day and 
night during the entire time until the 
dock was finally raised. There was 
always slow leakage to take care of. 

MetHops PrRoposeD—The alternative 
plans determined upon for attempting 
to raise the dock were as follows: 

1. By introducing compressed air into 
the port side of bottom tanks Nos. 4, 6, 
9, 10, 11 and 12. This seemed at first 
sight the simplest and quickest method of 
raising the dock. Tank No. 7 was not to 
be utilized for the reason that the top of 
this tank was formed by the machinery 
dock which had many small openings in 
it, such as deck drains, steam drains, 
etc., which would have made the reten- 
tion of air very difficult, and the other 
tanks had more than enough buoyancy 
to lift the sunken side. 

2. By making water-tight the compart- 
ment in which the forward centrifugal 
pump for operating the dock was located; 
then clearing this \compartment of water 
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and operating the dock’s own pump by 
steam furnished from the tug “Wompa- 
tuck.” Before doing this, however, it was 
decided to attempt to hun this pump under 
water by means of compressed air. For 
clearing this compartment of water, a 
steel coffer-dam was built and fitted over 
the skylight coaming and a 10-in, cen- 
trifugal pump was mounted on a plat- 
form on the outside of the coffer-dam and 
its suction taken down into the compart- 
ment below through a small hatch. This 
pump had a lift of about 30 ft. to entirely 
clear the compartment of water. In ad- 
dition to this, a duplex pump with 6 in. 
suction was mounted on the outside of the 
coffer-dam with its suction running down 
inside. This was in order to keep the 
water down in the compartment after it 
had been taken out by the centrifugal 
pump. The end bulkheads in this com- 
partment were non water-tight and we.e 
very inadequately stiffened. Extensive 
shoring was necessary to provide against 
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compartments was accomplished through 
the dock’s pumping and drainage system, 
the valves in the valve house being oper- 
ated by divers. This showed general 
leakage, but not enough for any large 
opening to the sea. Furthermore, such 
examination as could be made of the dock 
by divers did not disclose any open man- 
hole nor damage to the dock’s structure. 
The sea valves and the connections of 
the drainage pipes between the middle 
and end pontoons were, however, inacces- 
sible by divers and could not be exam- 
ined. 

First ATTEMPT—It was necessary that 
the raising of the dock be accomplished 
as soon as possible owing to the ap- 
proaching typhoon season which was due 
in about one month. Therefore prepara- 
tions for the three methods of raising the 
dock were begun at once and at the same 
time. For the first method, power floats 
containing air compressors and boilers 
were fitted up at Cavite and sent to 
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their collapse and considerable work was 
involved in making them water-tight. 

3. By making the whole top and bot- 
tom decks and the side walls of the ma- 
chinery space on the sunken side water- 
tight; then clearing this whole space of 
water, which would provide nearly 3000 
tons buoyancy (about 5500 being neces- 
sary to lift the sunken side); and then 
by utilizing the dock’s own pump to raise 
her or, in case of the failure of this, by 
mounting pumps below and pumping 
water out of the No. 7 compartments. 
This was the surest method, but also the 
longest and the most costly. 

The second and third of these methods 
were based on there being no serious 
damage to the dock’s structure and no 
large opening to the sea. This was con- 
clusively ‘demonstrated to be the fact by 
opening various other compartments into 
the No. 1 compartments on the starboard 
side, and then observing the action of the 
water in the No. 1 tanks. The opening 
of the other compartments into the No. 1 


Olongapo. There were two floats con- 
taining each a compressor of from 400 to 
500 cu.ft. of free air per minute capacity 
compressed to 100 Ib., and one other 
float containing five small torpedo air- 
compressors obtained from the torpedo 
testing room. Twenty manhole covers 
were manufactured, each containing a 
1'%4-in. air connection with cut-off valve 
for introducing compressed air, and a 3- 
in. pipe running through the manhole and 
extending down to a depth sufficient to 
reach within 1 ft. of the bottom of the 
tanks. The latter pipes were for the 
ejection of the water and were also fitted 
with cut-out valves at the tops. These 
manhole covers were placed in position 
by divers. It was considered hopeless to 
attempt to introduce compressed air 
through the vent pipes, particularly in the 
end pontoons, as they were badly cor- 
roded and leaky, and furthermore this 
method was considered somewhat hazard- 
ous due to the fact that the flow of water 
from the tanks could not have been ac- 
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curately determined as it would have been 
through the drainage system, and there 
would have been danger of damaging the 
tanks and bulkheads from excessive pres- 
sure. The method of introducing com- 
pressed air through manhole covers en- 
abled the divers at all times to determine 
with absolute accuracy the action of the 
air and water, as the water could be 
plainly felt coming out the ejection pipes. 

For the first plan of raising the dock, 
the 20 manhole covers were installed and 
all vent pipes plugged tight as far as pos- 
sible. A large amount of work was in- 
volved in doing this, as in some cases 
whole sections of corroded pipe had to 
be removed or renewed by divers. In all, 
about 1100 ft. of piping were renewed. 
These pipes could not be made completely 
tight owing to the fact that some were 
leaky where they passed through tanks 
Nos. 8, 12, and the self-docking tanks, 
which places were inaccessible to the 
divers. However, they were made suffici- 
ently tight to retain compressed air with- 
out excessive leakage. 

Before introducing compressed air a 
hose from the accumulator was led to the 
floor of the dock. The pressure in this 
hose was increased until the air just 
came out at the end and such pressure 
was noted. A number of hose connec- 
tions were then made to the various man- 
hole covers and air was introduced at a 
pressure of 2 lb. in excess of the pres- 
sure already determined of the head of 
water outside. These connections were 
all to tanks on the low side, but it was 
found that the air went at once to the 
tanks on the high side. This was proba- 
bly due in part to leakage through the 
vent pipes in the tops of the tanks, but it 
was mainly due to the fact that the tank 
bulkheads proved to be non water-tight 
at the tops, allowing air to pass freely 
from one tank to another. In one case 
the air went through five bulkheads, one 
of them being the center-line bulkhead 
which had no pipes whatever running 
through it. In all cases the air forced 
the water out of the tanks on the high 
side first, through the drain piping and 
closed valves, lifting the high side only. 
This non water-tightness of bulkheads at 
the tops was not known before attempt- 
ing to introduce the compressed air, there 
being nothing in the plans and specifica- 
tions to show it. This method of lifting 
the dock was, therefore, proved to be im- 
practicable and even dangerous from the 
excessive pressure that would have been 
produced in the tanks on the sigh side 
when that side had been raised out of the 
water, and the outside head lessened. 
Consequently it was abandoned. 

SECOND ATTEMPT—It was then at- 
tempted to operate the dock’s forward 
centrifugal pump under water by means 
of compressed air, the exhaust pipe hav- 
ing been run above the water-line from 
the outboard connection through the side 
wall. The pump was started by this 
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means, but only 30 Ib. pressure could be 
obtained with the air plant available, and 
this was not sufficient to eject any water 
against the outside head. In fact, a 
minimum of 80 Ib. pressure is required 
under normal conditions to operate this 
pump. This method was also abandoned. 
Subsequent events showed that it would 
have been impracticable even had suffici- 
ent air capacity been available. 

The second method of attempting to 
raise the dock by steam on its own pump 
was then taken up. After many annoy- 
ing difficulties, the pump compartment 
bulkheads were finally made water-tight, 
the bulkheads sufficiently strengthened 
and the compartment cleared of all but 
about 2 ft. of water. About 3 p.m., on 
June 14, 1910, the dock’s own pump was 
gotten in operation by steam from the 
““Wompatuck.” The discharge had already 
been cleared by divers digging away the 
14 ft. of mud and hard sand in which it 
had sunk. 

The starboard side came up first, the 
pump taking. water from the tanks in that 
side before it would take any water 
whatever from the tanks in the low side. 
The vent pipes from the tanks in the low 
side had been fitted with hose connec- 
tions to the atmosphere and there was no 
indication of any air going into them, 
which would have been the case had the 
pump been taking water from them. This 
was due chiéfly to the fact that all com- 
partment valves are of the quick-opening 
type, many being operated by one lever, 
which prevents them from being anything 
but approximately tight. The leakage 
was, however, far greater than had been 
anticipated. Furthermore, these valves 
occasionally break in use and no doubt 
some were broken. Also some of the 
drainage piping was leaky through small 
holes in it and this also allowed water to 
pass from some of the compartments to 
others. No matter which valves were 
open or closed, the pump took water 
from the high tanks before removing any 
from the low tanks. This action was 
wholly unlooked for. This opération was 
then stopped temporarily. The No. 1 
tanks on the high side were then com- 
pletely filled with water and the vents 
plugged. At about 9.30 p.m. the dock’s 
pump was again started with the same 
result as before. The starboard side 
came up first, and at about 5 p.m. the 
next morning it had been raised to about 
14 ft. on the draft board at the forward 
end. (These drafts are over the keel 
blocks.) It was then noticed that the 
forward end of the sunken side was be- 
ginning to come up very slowly, and the 
operation was continued until the whole 
forward end began to come up rapidly. 
The starboard after corner was going 
down, and the port after corner was com- 
ing up very slowly. At this time the 
pump was drawing water from tanks Nos. 
4, 6 and 7 forward, but practically none 
from Nos. 4, 6 and 7 aft. Both end pon- 
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toons were completely shut off by ; 
stop valves. Both No. 1 tanks on | 
high side were practically empty of wat 
The whole forward end pontoon was c 
pletely full of water. The water in ; 
forward end pontoon was beginning to 
lifted above the surface. The weight «: 
the end pontoon together with the wate; 
in it was in the neighborhood of 700) 
tons, and it was considered dangerous to 
continue this operation further. To hav: 
done so would surely have resulted 
straining the dock and probably in tea: 
ing off the end pontoon. At the time the 
operation was stopped, no deflection of 
the dock structure could be noticed and 
there was no sign of giving way of the 
bolts securing the end pontoon to the side 
walls of the center pontoon. Further- 
more, this operation alone would not have 
raised the dock, for the reason that as 
soon as the forward compartments were 
emptied, the pump suction would have 
drawn air, after which the suction to the 
after tanks would have been lost and the 
after end could not have been lifted by 
that means. 

It was then planned to introduce com- 
pressed air in the after pontoon, in order 
to lift the after end of the dock. It was. 
however, doubtful whether the dock could 
be satisfactorily raised in this manner, as 
this also would have lifted the high side 
first, and it was feared that severe strains 
might have been put on the dock due to 
the fact that the port after corner would 
have served as a pivot while the rest of 
the dock was rising first. However, it 
was decided to attempt this with the idea 
of discontinuing it if the action of the 
dock was not satisfactory. For this pur- 
pose the dock’s pump had to be kept 
going from time to time, in order to keep 
the low side from sinking through leak- 
age. About 4:30 p.m. it was found that 
the dock’s own pump was in such bad 
condition due to having been working in 
mud and salt water and at an excessive 
inclination and also due to the breaking 
of the oiling gear, that it needed over- 
hauling. It was accordingly stopped for 
repairs which were not completed until 
about midnight, at which time the port 
side was just sinking below the surface. 
This method of lifting the dock was then 
abandoned, it being considered a danger- 
ous one even with the assistance of com- 
pressed air and the action of the com- 
pressed air being very uncertain. 

SUCCESSFUL MetTHOD—The third 
method of raising the dock, outlined 
above, and for which preparations had 
been in progress, was then begun. The 
whole sunken side was made water-tight, 
the bulk of the work being on the top 
deck of the sidc walls, which had a 
great many non water-tight openings in 
it. Five coffer-dams were used as fol- 
lows: 

The first coffer-dam from forward was 
the one previously fitted for obtaining 
access to the dock’s own forward pump. 
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T 9-in. centrifugal pump and the 6-in. 
- were retained on this coffer-dam 
ror use in pumping out the whole ma- 
ry space after opening up the end 
heads of the pump compartment that 
previously been made water-tight. 
1e second was a large one about 5 ft. 
6 ox 7 ft. 6 in. and was mounted on the 
gynamo-room skylight coaming. This 
coffer-dam was for the purpose of lower- 
ing pumps through it, to be mounted on 
the deck of the machinery space below 
in order to keep the water down after it 
had been removed and the upper pumps 
having lost suction, and also in order to 
install pumps (if found necessary) for 
removing the water from the No. 7 com- 
partments. No pumps were mounted on 
this coffer-dam. 

The third coffer-dam was mounted on 
the skylight codming over the dock’s mid- 
dle centrifugal pump. There was mounted 
on the outside a plunger pump with a 
6-in. suction, taken from the “Pisca- 
taqua.” 

The fourth coffer-dam was built over 
the door to the valve house and was for 
providing access to the interior of this 
house for the operation of the valves. 
All windows and ventilators in this house 
had to be made tight and the house had 
to be very heavily shored inside. It was 
built of thin plating, non water-tight, and 
it was necessary to make it water-tight 
for the reason that the deck inside of it 
could not be made so where the valve 
operating gears passed through it. 

The fifth coffer-dam was mounted on 

_the skylight coaming over the after dock 
pump and a 12-in. plunger bucket pump 
was mounted on the outside, the suction 
pipe going down inside the coffer-dam. 
All these coffer-dams were of steel and 
were shored from the deck of the dock, 
with the exception of the coffer-dam over 
the valve-house door, which was of wood. 

A great deal of diver’s work was in- 
volved in closing all openings in the top 
of the sunken side. These were made 
water-tight as far as practicable and the 
pumps mounted on the coffer-dams were 
then started. They took the water down 
about 4 ft. below the deck in the forward 
coffer-dam, after which the head of water 
outside was sufficient to make the leak- 
age too great to be taken care of by the 
pumps. The divers were then sent down 
to make a complete examination of the 
deck and side walls. The leaks could 
then be easily found, due to the fact that 
water was running in then and could be 
plainly felt by che divers. All such leaks 
were accordingly made water-tight, after 
which the pumps ‘had no difficulty -in re- 
moving the water. The 10-in. centrifugal 
pump mounted on the first coffer-dam 
could alone remove the water. The pump 
on the after coffer-dam did not operate 
satisfactorily when it had to lift water a 
greater height than about 16 ft. About 
2000 tons of water were removed from 

the machinery spaces, the machinery 
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deck being bare of water at the high end 
and containing about 10 ft. of water on 
it at the low end. After this, the centrifu- 
gal pump lost its suction, but the 6-in. 
duplex pump on the forward coffer-dam 
and the pump from the “Piscataqua” on 
the third coffer-dam were sufficient to 
keep the water down, but could not re- 
move all of it. A duplex pump with a 
6-in. suction and a powerful horizontal 
pump with an 8-in. suction were then 
placed below through the second coffer- 
dam and mounted on the side wall stif- 
feners and on the deck respectively in 
the dynamo room. These two pumps re- 
moved sufficient of the remaining water 
to clear the dock’s own central centrifu- 
gal pump for operation. At this time 
there were only about 600 tons of water 
remaining in the machinery spaces, the 
deck being bare to almost the middle of 
the dock. Steam was then connected to 
the dock’s forward pump and the dock’s 
middle pump through flexible piping from 
the “Wompatuck” into the main steam 
line of the dock which was blanked off 
just abaft the central pump. It was con- 
sidered desirable and a safeguard to have 
two of the dock’s own pumps ready for 
operation, so that the work would not 
have to be stopped in case one pump 
should break down. The exhaust piping 
from the central pump was led up 
through the coffer-dam above it to the 
atmosphere. 

In the meantime, while this work was 
in progress, compressed air was being 
pumped into the after end pontoon 
through five manholes on the low side. 
The pumping of the air was continued for 
36 hours, at the expiration of which 
time the starboard after end had lifted 
about 3 ft. and the port after end about 
4in. The pumping of the compressed air 
was then stopped. This was 38 hours be- 
fore the dock’s pump was started for 
finally lifting the dock. During these 38 
hours some of the air escaped through 
leaky vent pipes, but the amount was 
small compared to the total quantity 
introduced. The after end of the dock 
was, therefore, almost afloat at the time 
the dock’s own pump was started for 
raising. By this time the port side of the 
dock had sunk about 4 ft.’ farther into the 
mud than it was at the time the dock 
sank. The floating or lifting of the star- 
board side always forced the port side 
farther into the mud so that wood ex- 
tensions had to be built on two of the 
coffer-dams first installed. The dock’s 
central centrifugal pump was _ started 
about 2:30 a.m., on June 29, 1910. That 
night there was a strong wind and a 
heavy rain. The valves of tanks Nos. 6 
and 7 aft were the only ones open at 
first. All forward tanks were shut off 
and the stop-valve in the main line was 
closed just abaft the dock’s forward 
centrifugal pump. This stop-valve shut 
off half of compartments 1 and 7 forward 
and also some smaller intermediate com- 
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partments in the central pontoon, as well 
as the whole forward-end pontoon. After 
a very few minutes from the time the 
dock’s own pump was started it was 
noticed that the after end, which was 
already nearly afloat, was beginning to 
come up. After about fifteen minutes’ 
pumping the whole after end was seen to 
be coming up rapidly and the forward 
end of the sunken side was coming up 
slowly. The starboard forward corner 
was being forced down. This condition 
continued until the after end of the 
sunken side had been raised about 4 ft. 
higher than the forward end of the 
sunken side. At this time the deck of the 
after sunken end was just coming out of 
the water. The forward compartments 
on the sunken side were then opened 
to the 


centrifugal pump, after which 
the sunken side came up _ uniformly 
and there was no further difficulty in 


having absolute control over the dock. 
The additional 2400 tons of buoyancy ob- 
tained by clearing the machinery spaces, 
together with the compressed air in the 
after pontoon, gave sufficient buoyancy 
to the sunken side and low end so that 
it came up before there was any apprecia- 
ble lifting of the high side, such as had 
been the case when it was attempted to 
raise the dock by one of her pumps 
alone. The dock came up perfectly from 
the start. It was desired to begin lift- 
ing the low end slightly ahead of the high 
end so as to provide a fairly equal height 
of water in all the tanks and thus obtain 
better control over the action of the dock. 
Furthermore, it was feared that if the 
dock were to be lifted on an even. keel 
in the fore and aft direction, the sunken 
side might come up with a jump on 
breaking away from the mud. This might 
have been accompanied by disastrous re- 
sults, such as carrying away the big 
flexible steam hose or striking some of 
the power floats or the ““Wompatuck.” By 
daylight, at about 4:45 a.m., the sunken 
side was well out of the water and the 
machinery spaces were opened up for 
access. Three-quarters of an hour after 
this, steam was up on the dock’s own 
forward boiler in the sunken side and the 
“Wompatuck” was later disconnected and 
the final completion of the raising was 
done by steam from the dock’s boiler. By 
7 a.m. the floor of the dock was com- 
pletely clear of water, but the pumping 
was continued to bring the dock to the 
light condition which was accomplished 
about 10:45 a.m. 

In clearing the machinery spaces of 
water on the sunken side, the side and 
end walls had to stand a pressure due to 
a head of water of about 26 ft. It was 
known that this would give an extensive 
pressure. Accordingly, as the water was 
pumped down, the walls were carefully 
observed, as far as practicable, ot de- 
termine the deflection. The after end 
wall and the outer side wall aft on the 
sunken side buckled in slightly and have 
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a permanent buckle of about 4 in. This, 
however, is immaterial and does not 
affect the efficiency of the dock. It is 
hardly noticeable except on sighting along 
the surface. Also, in spite of the shor- 
ing, the valve house was badly buckled 
out of shape, due to the water pressure, 
and had to be rebuilt. 


CAUSE OF SINKING 


As soon as the dock was raised a care- 
ful and complete examination was made 
of the entire structure and all of its pip- 
ing and fittings. A number of small new 
holes were found in the drainage and 
flooding piping. These could not admit 
water from the sea except in case one or 
more of the main sea valves should be 
open or leaky, so that these holes most 
likely had no appreciable effect on the 
sinking of the dock, except to make the 
listing’ more rapid. In fact they were 
hardly sufficient to even materially inter- 
fere with its operation and handling. The 
main sea valves were slightly leaky, but 
this leakage also was insufficient to cause 
or even to contribute to the sinking of 
the dock. The vent pipes from the tanks 
were, however, found to be badly cor- 
roded, in many cases being reduced to a 
mere shell which had given way, thereby 
leaving large areas open to the sea. 
When the dock is up these vent pipes are 
always above the surface of the water, 
but when the dock had been lowered to 
take in the torpedo-boat destroyers, these 
vent pipes were mostly under water, and 
water entered them'and gradually filled 
the ballast compartments of the dock, 
which caused its sinking. The reason for 
its going down so rapidly is believed to 
be that when it once began to take a list 
to port the water from the starboard side 
flowed to the port side through the quick- 
acting gate valves in the drainage system, 
which are only approximately water- 
tight, and also through the small holes 
in the drain piping. This, of course, in- 
creased the list of the port side, even 
though not admitting any additional water 
from the sea. 


Divers’ Work 


I think that this article is not complete 
without making mention of the excellent 
and efficient work done by the divers. 
There were at work on the dock about a 
dozen Filipino divers and six divers who 
were petty offcers on the torpedo-boat 
fleet. These latter were under the charge 
of Gunner G. D. Samonski, U. S. Navy, 
himself an experienced and_ efficient 
diver. His and their work was, in my 
opinion, of an unusually efficient charac- 
ter. These men were at work almost day 
and night for five weeks. The heavy 
work of fitting the manhole covers, with 
its long piping, had to be done in a 
depth of water of about 70 ft., and some 
of this work was in very cramped and 
almost inaccessible places. They had to 
go below on the machinery deck to find 


. instances. 
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and close numerous small openings where 
they had to pick their way among all sorts 
of machinery, stanchions, pipes and other 
obstructions where the work was of a 
dangerous nature. They renewed or re- 
moved about 1100 ft. of 3- and 4-in. 
vent piping under water. They had to 
dig out about 14 ft. of mud and hard 
sand to clear the sea valves at a depth 
of 85 ft. below the surface. In no case 
did any of them wear a diver’s suit. The 
helmet alone was used. This seems to 
be somewhat unusual, in this part of the 
world at least, where the water is usually 
too cold and makes the entire suit neces- 
sary. But without the suit the diver has 
more freedom of action and can do bet- 
ter work; only he must always keep his 
head upright. In this work on the “Dewey” 


_there would probably have been loss of 


life had divers’ suits been worn in some 
Occasionally when introducing 
compressed air a pipe would give way 
and, in several instances, divers were 
working on pipes that gave way under 
the compressed air. This released a 
large volume of air, upset the diver, and 
almost upset the boat containing the 
diver’s tenders and apparatus, thereby 
shutting off the supply of air. With the 
helmet alone, the diver could easily get 
out of it and come to the surface. The 
work of these men fully deserves special 
commendation and thanks. 


The Adulteration of Portland 
Cement* 


By R. C, CARPENTER} 


Because of the low price of portland 
cement prevailing at the present time, it 
is one of the materials in which adultera- 
tions would seem improbable, and so far 
as the manufacturers in this country are 


concerned, I believe this assumption is 
not only reasonable but it is also true. 
It has been claimed that by the use of 
certain adulterants in portland cement 
that the quality could be improved rather 
than otherwise, and so far as investiga- 
tions have been made in the past, there 
is a good deal to support such a state- 
ment. It is very important from the 
manufacturers’ standpoint to ascertain 
just what effect the mixing or grinding of 
certain inert substances has on the 
cement. This information is also im- 
portant for the engineer who is to use 
the cement. In general, the grinding in 
of inert substances will lessen the cost 
of manufacture very nearly in propor- 
tion to the use of the inert substance. 
The result, therefore, would be to give 
the manufacturer making or selling the 


adulterated cement a large advantage. 


over his competitors and correspondingly 
to handicap the man who was manufac- 


*Reprint from — Sibley Journal of 
Engineering,” Dec., 
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turing pure cement which was s 
competition with adulterated cemen: 

In this article it is intended to 2 
brief résumé which the use of va 
adulterating materials have been p 
to have upon the quality of the ce 

It may be well to call attention ¢ 
character of the manufacturing pr. 
for portland cement. Briefly stated 
consists in grinding together de: 
quantities of lime and clay which 
later burned at an extremely high «. 
perature and finally ground to a 
powder. Some gypsum, usually about 
2%, is ordinarily ground with the cement 
in the final. grinding to regulate its setting 

The simple statement of the process as 
above gives very little notion of the ma- 
chinery required for power, quarrying, 
grinding and conveying the various ma- 
terials. It must be sufficient at present to 
state in this connection that the cement 
industry is a very important branch of 
applied mechanical engineering and that 
the construction, design and operation of 
these plants call for a_ high-grade 
engineer. 

In the manufacture of portland cement 
the product is affected by (1) the char- 
acter of the raw materials; (2) the pro- 
portion of the various chemical ingredi- 
ents; (3) the fineness of grinding both of 
the unburned and of the burned materia!; 
(4) the thoroughness of the burning 
operation. Unsound or weak cement will 
result from the failure to maintain any 
of the manufacturing operations up to its 
proper standard. 

Portland cement is almost always used 
in connection with sand, water and broken 
stone, to form a mortar or concrete. It 
is the most extensively used today of any 
building material, and because of its 
stone-like properties and its wonderful 
endurance, its use is constantly increas- 
ing. The manufacture of cement is for 
this reason one of the large industries of 
the country and one which gives employ- 
ment to a great number of mechanical 
engineers. 

Adulterations in portland cement have 
generally been looked upon as detri- 
mental to its quality and the specifica- 


‘tions adopted for its use have been of a 


character to exclude it. If, however, it 
should turn out that certain inert quanti- 
ties used in quite large proportions re- 
sulted in improving the cement from 
every standpoint, as is claimed by cer- 
tain investigators at the present time, it 
would seem proper to change the specifi- 
cations so as to give the consumer the 
advantage of the better material and 
lower prices. ~The present specifications 
which have been adopted by the Ameri- 
can Society of Civil Engineers define 
portland cement as ‘a finely pulverized 
product resulting from the calcination to 
an incipient fusion of an intimate mix- 
ture of properly proportioned argillace- 
ous and calcareous material, and to 
which no addition greater than 3% has 
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made subsequent to calcination.” 

» definition as given above would pre- 

ide the use of an adulterated material 

der the name of portland cement. 

Respecting the adulteration of cement, 
che following inert materials have been 
eround with it previous to calcination at 
diferent times, and a _ considerable 
amount of building work has been exe- 
cuted with such adulterated cement. 

a. Clay, either raw or burned. 
. Slaked lime. 
Sand. 
. Ashes. 
Natural cement. 
Products of natural rock like rag- 
stone or tufa. 

Natural cement, which is made by 
burning natural deposits of magnesia and 
limestone rock, was at one time exten- 
sively manufactured in eastern New York 
and genera!ly sold under the name of 
Rosendale. This material could be made 
very cheaply and it was generally put on 
the market rather coarsely ground. It 
has the property of setting very quickly, 
but at the end of a month would hardly 
attain the strength that portland -attained 
in one week. This cement was used ex- 
tensively and a long lapse of time has 
proved it to be sound and reliable. At 
the present time the amount of Rosendale 
made is very small and it is not available 
as an adulterant. 

I have known personally of grinding 
into portland cement of amounts ranging 
from 100 to 150%. of natural cement and 
I have made various investigations of the 
resulting product. I also have had oc- 
casion to examine recently some con- 
structions built with such material about 
twelve years ago. My investigations indi- 
cated that portland cement could be 
ground with practically an equal amount 
of Rosendale cement with no loss in its 
sand-carrying quality or its strength. In 
some cases the effect of grinding the 
Rosendale into the portland was to im- 
prove the strength and hydraulic proper- 
ties of the mixture. 

Very fine sand ground into the cement 
has been used extensively as an adulter- 
ant. I know personally of the extensive 
use of material of this kind a number of 
years ago and from which no bad results 
have been experienced; on the contrary, 
the results apparently are equal to those 
obtained with the pure portlands. Some 
fifteen years ago Capt. W. M. McClay, 
formerly of the Dock Department, New 
York City, and later president of the 
Glens Falls Portland Cement Co., took 
out a patent for the grinding together of 
portland cement and sand, forming a 
siliceous mixture which was sold as 
“silica cement.” The good results ob- 
tained with this material were thought by 
many engineers to come largely from the 
extra grinding which the portland cement 
received when the sand was added. The 
cementing properties of a portland 
cement are known to increase with the 
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degree of fineness and this explanation 
seems to account at least in part for the 
results. This material was used in a 
good many structures, notably in a dam 
across the Mississippi River near St. 
Paul, built by United States engineers. 
The expense of it as compared with pure 
portland cement is responsible for its 
disappearance from the market. Some 
engineers have reported respecting “silica 
cement” that its strength fell off when 
mixed with large quantities of sand as 
compared with pure portland cement used 
under the same conditions; in other 
words, that while it might be better than 
pure cement when used neat, it was in- 
ferior when used with standard quantities 
of sand. It is quite evident that any inert 
material to be of value must not lessen 
the good qualities of the cement when 
used with normal amounts of sand. 

The use of various percentages of 
clayey material for grinding into port- 
land cement, after calcination, has per- 
haps not been extensive, but investiga- 
tions tend to show that such material has 
no detrimental effect on the cement and 
can be added in quite large quantities 
without reducing the strength of mortars 
even when used with large quantities of 
sand. 

I merely call attention here to one in- 
vestigation made on a mixture of three 
of sand to one of cement, in which dif- 
ferent quantities of clay were used, and 
which shows a large increase in strength 
as the per cent. of clay is increased to 
15%, and which is retained throughout 
the period of testing. 


TENSILE STRENGTH, LB. PER SQ. IN. 


Age lmonth 3months 1 year 
No clay 200 335 390 
2% clay 330 370 430 
6% clay 300 470 490 
10% clay 370 450 590 
15% clay 400 500 620 


Quite recently it has been proposed, 
especially on the Pacific Coast, to grind 
a volcanic tufa having composition very 
much like clay, with cement. In the con- 
struction of the Los Angeles aqueduct 
the portland cement used in the later 
period was adulterated as much as 200%, 
by the grinding in of .this material. I 
have myself taken part in investigations 
comparing the results from this adulter- 
ated material with the results obtained 
with pure cement. Up to the present 
time such investigations have not indi- 
cated that the practice of grinding in the 
tufa was dangerous or that the resulting 
structures were weak and would not be 
permanent. Sufficient time has _ not 
elapsed to make it safe to draw any con- 
clusions other than those stated above 
from my investigations. When later in- 
vestigations to which reference has been 
made are completed I believe our con- 
clusions in this respect will be of value. 

Slaked lime has been frequently 
ground into portland cement after calci- 
nation and I have also investigated that 
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practice. This material has a decided 
effect in regulating the setting and also 
tends to make the cement waterproof. 
Added in quantities up to 50%, it does 
not reduce the strength for normal quan- 
tities of sand, and so far as my investiga- 
tions show it does not lessen the value 
of the completed work. Slaked lime must 
be used with care since any particles 
which are not thoroughly hydrated will 
tend to make the cement unsound. It is 
rather expensive and is not likely to be 
extensively used because of that fact. 

The action of these inert materials, in 
many cases, in improving the quality 
of portland cement rather than injur- 
ing it, is in harmony with the theory 
of Michaelis, which is now generally 
adopted by all scientific investigators 
Michaelis’ theory in brief attributes the 
setting of cements to the desiccation of 
the colloidal hydrated aluminum  sili- 
cates, formed when the cement is mixed 
with water and the later hardening as due 
to the formation of colloidal calciur 
silicate and calcium hydroxide, the latter 
in the crystalline form. This theory is 
essentially different from the Le Chatlier 
theory previously held by scientific ob- 
servers and which attributed the setting 
as principally due to the formation of 
various calcium silicates. 

As the colloidal properties are greatly 
increased by fine grinding, it becomes 
evident at once that the value of 2 
cement depends largely upon the fine- 
ness of its particles. Many of the inert 
materials mentioned, especially the clays, 
have distinctive colloidal properties, hence 
‘it {s easy to see that the addition of ma- 
terial of such a character within certain 
limits might exert a beneficial rather 
than a detrimental effect. 

The present investigations so far as 
completed would indicate that portland 
cement is not injured in its practical use 
by the grinding in of a number of cheap 
materials after calcination which are de- 
cidedly of the nature of adulterants. On 
the contrary, in many cases, investiga- 
tions show a decided improvement in 
every desired quality. Provided the com- 
pleted investigations show that the 
quality is improved by certain kinds of 
adulteration, the question will at once 
arise why should not the specifications 
for portland cement be changed so as to 
admit such a practice, thus materially re- 
ducing the cost. The principal reason for 
not admitting adulterations is the same 
one that holds respecting pure foods for 
the cases where the adulteration is harm- 
less, and that is the difficulty of con- 
trolling the amount and character of the 
adulterant. It is almost impossible to ob- 
tain an adulterated material which is of 
uniform character and which is made 
as represented. Specifications permitting 
adulteration would be difficult to enforce 
and consequently the results obtained 
with adulterated material would be un- 
certain. 










































































aera es 
aa eS PPC Re Sn 























eh. IRS NER I ANSP 


96 


ENGINEERING NEWS 


January 18, 191 


Gas Combustion at Hot Surface; 


At the last convention of the American 
Gas Institute, in October, 1911, and later 
in New York City, Prof. W. A. Bone, of 
Leeds University, Leeds, England, lec- 
tured on the effect of incandescent sur- 
faces in accelerating combustion of a 
mixture of fuel gas and air, and on some 
commercial utilizations of the phenome- 
non which were being attempted. The 
following paragraphs are brief abstracts 
of parts of Prof. Bone’s paper. 

The fundamental fact is that all hot 
surfaces have an accelerating effect on 
the chemical combination of gaseous 
mixtures, For instance, if a mixture of 
hydrogen and oxygen in combining pro- 
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Fic. 1. INCANDESCENT DisK HEATER; 
FLAMELESS GAS COMBUSTION 


portions be maintained within closed 
glass walls, at 450° C., there would be a 
slight tendency to form steam. If some 
porous material at the same temperature 
be introduced, so that a much larger 
surface is exposed to the gases, then the 
time-rate of change would rapidly in- 
crease in the layers of gas immediately 
in contact with the surface. The rate of 
combustion, although now quite meas- 
urable, would still be insufficient to cause 
self-heating; the temperature would re- 
main at 450° C., which is below the 
ignition temperature of the mixture or 
the point at which incandescence begins. 

Two conditions of gaseous combustion 
have to be noted: (1) Homogeneously 
or throughout the mixture as a whole; 


Hot surfaces have an ac- 
celerating effect on the 
combination of mixed 
gases. If an explosive mix- 
ture of fuel gas and air is 
forced through an incan- 
descent porous diaphragm 
an extremely rapid combus- 
tion takes place at the con- 
tact surfaces and the heat 
developed keeps the ma- 
terial glowing. This is a 
flameless combustion of 
gas. 


By packing the tubes of 
a multitubular boiler with 
crushed firebrick and forc- 
ing the gas through as be- 
fore, over 90° of the heat 
of combustion can be util- 
ized in raising steam, if a 
feed-water heater is made a 
part of the boiler system. 
The capacity of such a 
boiler is about double that 
of the common type, as 
ordinarily run. 


and (2) heterogeneously. or in layers in 
contact with an incandescent surface. 
The first condition may involve slow com- 
bustion at low temperatures and without 
flame, or rapid combustion at tempera- 
tures above the ignition point and accom- 
panied by flame. The second condition 
is that of the so called “surface combus- 
tion” which is claimed to be a faster 
Process than homogeneous combustion. 

If an explosive gaseous mixture is 
forced through a porous incandescent 
diaphragm, an extremely rapid combus- 
tion takes place within the~pores of the 
solid, that is, at the boundary layers be- 
tween the gaseous and solid matter. The 
heat released by this intensified combus- 
tion maintains the surface in a state of 
incandescence without flame. 

This is the starting point in the design 
of radically new apparatus for industrial 
heating. With such appliances the effici- 
ency of heating operations is greatly in- 
creased. When “porosity” is spoken of, 
molecular porosity is meant. A solid may 
appear dense and yet be highly porous 
to the molecules of a gas; it is only vitri- 
fied surfaces, such as glass, that are rela- 
tively non-porous, and even glass, when 
depolished, is sufficiently porous to in- 
duce slow surface combustion. 

The incandescent solid plays a specific 
part in surface combustion, but the man- 
ner in which it acts is still a matter of 
conjecture. At a discussion of the British 


Association in 1910, Sir J. J. Thom 
suggested that it was not improbable : 
the emission of charged particles wa 
factor of primary importance. 

The advantages claimed for the °: 
system are: (1) Great acceleration 
combustion by the incandescent surfa 
which may be located just where 
heat is to be concentrated; (2) the c 
bustion is perfect with a minimum 
cess of air; (3) very high temperatu: 
may be secured without the aid of elabo- 
rate regenerative devices; (4) owing to 
the large amount of radiation from such 
an incandescent surface, the transmission 
of energy from the seat of combustion to 
the object to be heated is very rapid. 
These advantages may be so combined 
that the new system is not only very eco- 
nomical, compared with present methods, 
but is easy of control. 

If a homogeneous mixture of gas and 
air, in proper proportions, is allowed to 
flow under slight pressure from a suita- 
ble feeding chamber, through a porous 
disk of refractory material, it may be 
caused to burn without flame at the sur- 
face of exit which is maintained incan- 
descent. The proper gaseous mixture 
for a disk heater such as shown in Fig. | 
may be obtained in two ways: (1) By 
means of suitable connections through a 
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Fic. 2. A “SuRFACE-COMBUSTION” MuF- 
FLE FURNACE 

Y-piece with separate supplies of low- 
pressure gas and air, and (2) by means 
of an injector so that a supply of gas 
at some 2 Ib. per sq.in. draws air from 
the atmosphere. To start up such a disk 
heater, with a Y-tube, the gas is first 
turned on and ignited as it issues at the 
surface; the air is then gradually added 
until a fully aérated mixture is obtained. 
The flame soon becomes non-luminous 
and retreats to the surface of the dia- 
phragm, which becomes red with a curi- 
ous mottled effect. All signs of flame 
disappear and there remains a bright. 
glowing surface, the radiation from which 
can be steadily maintained. 

Actual combustion is confined to a very 
thin layer, % to 4% in. immediately be- 
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. the surface, and no heat is developed 

any other part of the apparatus. While 

» front of the disk is intensely hot, the 
-urrent of gas counteracts backward 
-oaduetion of heat, and the back may be 

cold that the hand can be held on it. 
rhe combustion of the gas is perfect, 
once the relative proportion of gas and 
air has been properly adjusted, and no 
unburned gas escapes from the surface. 
The temperature of the surface can be 
instantly varied by altering the rate of 
feeding of the gaseous mixture. Coal, 
coke-oven and natural gases, carbureted 
air and water gas are well suited for use 
with this type of apparatus. Disks of all 
sizes up to 2x2 ft. have been used. 

Once the disk has become incandescent 
and the proportions of air and gas sup- 
plied to the mixing chamber have been 
properly adjusted, the surface will main- 
tain its incandescence even in an atmos- 
phere of carbon dioxide. © 

A second application of surface com- 
bustion consists in injecting the gaseous 
or vaporized fuel with proper combining 
amounts of air through a suitable orifice 
(at a speed greater than the velocity of 
combustion for the explosive mixture) 
into a bed of incandescent granular re- 
fractory material which is packed around 
the body to be heated. This is shown in Fig. 
2 as worked out for a crucible furnace. 
While the mixture of gas and air is in- 
jected at high velocity into the base of 
the furnace, the active combustion is in 
the lowest part of the bed, and the burnt 
gases rise rapidly through the upper lay- 
ers, maintaining the interior at a high 
degree of incandescence. 

This process is adaptable to many 
other operations such as heating retorts, 
annealing furnaces, etc. It is not neces- 
sary that the refractory materials shall 
be disposed around the vessel to be 
heated, but they may be placed in 
tubes traversing the chamber to be 
heated. This modification is important in 
the melting of alloys, in heating crucibles 
below 600° C., and in steam boilers. 

In a crucible furnace of this design, 
fired by coal gas, a temperature of 1880° 
C. was secured as shown by a Seger 
cone. Indeed, there was at first some 
difficulty in obtaining materials for the 
construction of muffles and crucibles 
which would stand the temperatures ob- 
tainable with coal, water, or natural 
gases. However, success was found 
with fragments of magnesia, which had 
been burned at high temperature, and 
with specially prepared neutral materials. 
Where the temperature does not exceed 
1200° C., the bed of material may be a 
good quality of firebrick crushed and 
screened to suitable size. ; 

Such furnaces are started up much as 
the disk heater of Fig. 1; that is, the gas 
is first turned on and lighted and then the 
air supply is opened until the flame 
strikes back to the orifice in the base. 
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To show the heating efficiency of sur- 
face-combustion devices, the results of a 
test on a muffle furnace are shown in the 
following table. The muffle was 9% in. 
long by 5% in. wide and 3'4 in. high. 
Fully aérated coal gas of 450 B.t.u. per 
cu.ft. was used. 


RESULTS OF TESTS ON A “SURFACE- 
COMBUSTION” MUFFLE FURNACE 


Temp. in Cu.ft. Gas Temp. of 
Middle of per hr. for Products of 
Muffie, C. Const. Temp. Combustion, C. 

815 21.0 540 

1004 35.3 645 

1205 58.0 870 

1424 79.0 1085 


For comparison, a similar test with a 
muffle of the same size, heated by flame 
contact in a furnace of modern design, 
was made. The gas consumption neces- 
sary to maintain the muffle at 1055° C., 
which was the maximum temperature ob- 
tainable, was 105 cu.ft. per hour. By 
interpolation in the above table, the com- 
bustion in the surface-combustion furnace 
for this temperature would have been 
about 43 cu.ft. per hour. 

By applying this idea to gas-fired 
multitubular boilers, it is claimed possible 
to secure the absorption of nearly 95% 
of the energy of combustion. Fig. 3 
shows an experimental boiler, of circular 
cross-section, traversed by steel tubes 3 
ft. long and 3 in. inside diameter. These 
tubes were packed throughout their length 





Fic. 3. AN EXPERIMENTAL 10-TUBE 
BoiLer WitH PACKED TUBES 


with fragments of refractory material. 
Into the front of each tube was fitted a 
fire-clay plug with a 34-in. hole. This 
plug served to keep the front of the boiler 
cold and provided a suitable orifice 
through which the gas could be intro- 
duced at a speed high enough to prevent 
backfiring. It was found that the com- 
bustion of the mixture was completed be- 
fore it had traversed more than 6 in. of 
tube. About 100 cu.ft. of coal gas, with 
six times that volume of air, could be 
fed into each tube of such a boiler. Thus 
in the case of the 10-tube boilers, the 
consumption of coal gas was about 1000 
cu.ft. per hour and required about 6000 
cu.ft. of air. This gives an idea of the 
rapid rate of flow. 

It was found that the temperature of 





the products of combustion, after leaving 
the tubes, was not more than 70° above 
that of the water in the boiler. While 
this was lower than in an ordinary type 
of tubular boiler, yet it was considered 
advisable to pass the spent gases through 
a tubular feed-water heater constructed 
on the same lines as the boiler. 

Tests of an experimental 10-tube boiler 
were made with coal gas; the mixture of 
gas and air being passed into the feed 
chamber of the boiler at a pressure of 
17.3 in., water gage. The pressure of 
the products of combustion entering the 
tubes of the feed-water heater was 2 in. 
of water. Steam was generated at 100 
Ib. per sq.in., gage. The temperature of 
the products of combustion on leaving the 
boiler tubes was 230° C., while the aver- 
age temperature after leaving the feed- 
water heater was 95° C.; water entering 
the feed-water heater was at 5.5° C., and 
it was heated to 58° C. before entering 
the boiler proper. The amount of coal 
gas sent into the boiler (corresponding 
to gas at 0° C. and 760 mm. pressure) 
was 996 cu.ft. per hour. It showed 562 
B.t.u. per cu.ft., so that the total heat 
supplied to the boiler (and feed-water 
heater) was 559,800 B.t.u. per hour. The 
actual water evaporated was 450.3 Ib. 
per hour. The actual heat transmitted 
through the water was accordingly 
450.3 x 1172 = 530,900 B.t.u. per hour. 
The ratio of this figure to the heat of 
combustion. in the gas burned was there- 
fore 0.948. The average proportion of 
CO: in the combustion products was 
10.6%, while oxygen was as low as 1.6%. 
Careful examination failed to show traces 
of CO, H:, or CH,. 

A 110-tube boiler was recently equipped 
for this surface combustion at the Skin- 
ningrove Iron Works, in Cleveland, York- 
shire. This boiler is capable of evapor- 
ating 5500 lb. of water per hour, and is 
to be fired by gas from by-product coke 
ovens. The boiler is a cylindrical drum, 
10 ft. in diameter and 4 ft. from front to 
back. It has 110, 3-in. tubes packed with 
fragments of firebrick. To the front of 
the boiler is attached a device by which 
gas at 2-in. gage pressure, together with 
the proper proportion of air, is drawn 
through a short mixing tube into each of 
the 110 tubes of the boiler. The prod- 
ucts of combustion pass into a semi- 
circular chamber at the back of the boiler 
and then through a duct to a tubular 
feed-water heater. A fan attached to this 
feed-water heater will draw out the 
cooled spent gases and discharge them 
through a short duct into the atmosphere 
outside the boiler house. Under normal 
working conditions the steam evapora- 
tion will exceed 20 Ib. per sq.ft of heat- 
ing surface, which is about twice that of 
a locomutive boiler. It will transmit to 
the water something more than 90% of 
the net heat of combustion and can be 
forced to 60% higher duty with only 
slight drop in efficiency. 
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Reinforced 


New York City 


On Dec. 28, 1911, the Superintendents 
of Buildings of all of the five boroughs 
of New York City adopted a new set of 
building regulations for reinforced con- 
crete to apply uniformly to all boroughs 
and to take effect Jan. 1, 1912. This 
is the first time that uniform regulations 
of this kind have been adopted to apply 
to all of the boroughs of the city. The 
regulations are as follows: 


1. The term reinforced concrete in 
these regulations shall be understood to 
mean an approved concrete mixture re- 
inforced by steel of any shape. 

2. Reinforced concrete will be ap- 
proved for all types of construction if 
the design is in accordance with good 
engineering practice and stresses are 
figured as required by these regulations. 

3. Before permission to erect any re- 
inforced-concrete structure is granted, 
complete drawings and _ specifications 
must be filed with the superintendent of 
buildings, showing all details of the 
construction, the size and position of 
steel reinforcement, and the composition 
of the concrete. 

4. The concrete for  reinforced-con- 
crete structures shall consist of a wet 
mixture of 1 part of cement to not more 
than 6 parts of aggregate, fine and 
coarse, either in the proportion of 1 part 
of cement, 2 parts of sand and 4 parts of 
stone or gravel, or in such proportion 
that the resistance of the concrete to 
crushing shall not be less than 2400 Ib. 
per sq.in. after hardening for 28 days. 

5. Only portland cement meeting the 
standard specifications for cement of the 
American Society for Testing Materials 
shall be used in reinforced-concrete 
structures. 

6. Fine aggregates shall consist of 
sand, crushed stone or gravel screen- 
ings, passing when dry a screen having 
%-in. diameter holes, and not more than 
6% passing a sieve having 100 meshes 
per lineal inch. It shall be clean and 
free from vegetable loam or other de- 
leterious matter. 

7. Mortars composed of 1 part portland 
cement and 3 parts fine aggregate by 
weight when made into briquettes 
should show a tensile strength of at 
least 240 lb. per sq.in. at 28 days. 

8. Coarse aggregate shall consist of 
crushed stone or .gravel, which is re- 
tained on a screen having %-in. diam- 
eter holes and graded in size from small 
to large particles. The maximum size 
shall be such that all the aggregate will 
pass through a 1i-in. diameter ring. The 
particles shall be clean, hard, durable, 
and free from all deleterious material. 

9. Steel for reinforcement of concrete 
shall meet the requirements of the 
standard specifications for steel rein- 
forcement of the American Railway En- 
gineering and Maintenance of Way As- 
sociation. 

10. Wire used for column hoops shall 
be drawn from openhearth billets and 
shall have an ultimate tensile strength 
of not less than 85,000 Ib. per sq.in. 

11. The span length for beams and 
slabs shall be taken as the distance from 
center to center of supports, but need 
not be taken to exceed the clear span 
plus the depth of beam or slab. Brack- 
ets shall not be considered as reducing 
the clear span. 
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Concrete Regulations 


The cities of Cleveland, 
O., and New York, N. Y., 
have recently adopted offi- 
cial building laws for the 
regulation of reinforced-con- 
crete construction. There 
are so few cities where the 
latest ideas regarding con- 
crete are incorporated in 
the building regulations 
that these two, which are 
reproduced below, should 
be read with interest. 


12. Length of columns shall be taken 
as the maximum unsupported length. 

13. All reinforcement shall be accur- 
ately located and secured against dis- 
placement. The reinforcement for slabs 
shall not be spaced farther apart than 
two and one-half times the thickness of 
the slab. 

14. Slabs shall not be less than 4 In. 
in thickness for floor and 3% in. for 
roofs. 

15. As a basis for calculations for the 
strength of girders, beams and slabs the 
following assumptions shall be made. 

(a) A plane section before bending re- 
mains plane after benaing. 

(b) The modulus of elasticity of con- 
erete in compression remains constant 
within limits of working stresses fixed 
in these regulations. 

(c) The adhesion between 
and reinforcement is perfect. 

(d) The ratio of the modulus of elas- 
ticity of steel to the modulus of elastic- 
ity of concrete is 15. 

(e) Concrete has no value in resist- 
ance to tension. 

(f) Initial stress in the reinforcement 
due to contraction or expansion in the 
concrete is negligible. 

16. The bending moment of slabs uni- 
formly loaded and simply supported 
shall be taken as % WI, where W = 
total load and 1 = span. 

17. The bending momerts at the cen- 
ter and at intermediate supports of 
floor slabs continuous over two or more 
supports shall be taken as 1/12 WI. 

18. The bending moments of slabs that 
are reinforced in both directions and 
supported on four sides and fully rein- 
forced over the supports (the reinforce- 
ment passing into the adjoining slabs) 
may be taken as 1/F W1 for loads in 
each direction, in which F = 8 when 
the slab under consideration is not con- 
tinuous or when continuous over one 
support, and F = 12 at both center and 
supports when the slab is continuous 
over both supports. The distribution of 
the loads shall be determined by the 
formula, 


concrete 


" 
r= icy be 


in which r equals proportion of load 
carried by the transverse. reinforce- 
ment, 1 equals length and b equals 
breadth of slab. 

19. Simply supported beams shall be 
considered as simple beams with bend- 
ing moments of % WI. 


20. Beams supported at one end 
continuous at the other shall be 
sidered as partially restrained wi 
bending moment of 1/10 WI at the 
ter and % WI over intermediate sup 

21. Beams supporting rectang 
slabs reinforced in both directions ; 
be assumed to take the preportion 
load as determined by the formu! 
section 18. 

22. The bending moments at ce) 
and support for beams or girders 
tinuous over two or more supports s 
be taken at 1/12 WI. 

23. The bending moments du« 
other than uniformly distributed lo 
shall be computed according to accep: 
theory. 

24. Where adequate bond between gs!) 
and web of beam is provided, the s 
may be considered as an integral p 
of the beam provided its effective wi 
shall not exceed on vither side of ¢! 
beam one-sigth of the span length 
the beam nor be greater than six tim: 
the thickness of the slab on either sid: 
of the beam, the measurements being 
taken from edge of web. 

25. Members of web reinforcement 
shall be so designed as to adequately 
take up all involved stresses throughout 
their entire length. They shall not be 
spaced to exceed three-fourths of the 
depth of the beam in that portion wher 
the web stresses exceed the alluwabl: 
value of concrete in shear. Web rein- 
forcement, unless rigidly attached, shall 
be placed at right angles to the axis 
of the beam and carried around the ex- 
treme tension member. 

26. Reinforced - concrete structures 
shall be so designed that the stresses in 
the concrete and steel shall not exceed 
the following limits. 


h 


Per sq.in. 
Extreme fiber stress 

crete in compression 
Concrete in direct compression 
Shearing stress in concrete 

when all diagonal tension is 

resisted by steel 
Shearing stress concrete 
when diagonal tension is not 
resisted by steel 40 Ib. 
Bond stress between concrete 
and hg a | DOE 6 c< ¢ecn0 80 Ib. 
Tensile stress in steel 

forcement 16,000 Ib. 
Tensile stress in cold 

steel wire used as column 

hooping 20,000 lb 

In continuous beams the extreme fiber 
stress on concrete in compression may 
be increased 15% adjacent to supports. 

27. Axial compression in columns 
without hoops, bands or spirals, and 
with not less than %% nor more than 
4% of vertical reinforcement secured 
against lateral displacement by steel 
ties placed not farther apart than 15 
diameters of the rods nor more than 
12 in., shall not exceed 500 Ib. per sq.in. 
on the concrete nor 6000 Ib. per sq.in. on 
the vertical reinforcement. 

28. Axial compression in columns with 
not less than 1% of hoops or spirals 
spaced not farther apart than one-sixth 
of the diameter of enclosed column and 
in no case more than 3 in., and with not 
less than one nor more than four per 
cent. of vertical reinforcement, shall not 
exceed 725 lb. per sq.in. on the concrete 
within the hoops or spirals nor 8700 Ib 
per sq.in. on the vertical reinforcement. 

29. Axial compression in structura! 
steel columns thoroughly encased in 
concrete having a minimum thickness 
of 4 in. and reinforced with not less than 
1% of hoops or spirals spaced not mor: 


650 Ib. 
500 Ib. 


150 Ib. 
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12 in. apart may be taken at 16,000 
er sqin. on the net section of the 
tural steel, no allowance being 
for the concrete casing. The hoops 
spirals of the concrete casing ‘shall 
placed not nearer than 1 in. from 
structural steel or the outer sur- 
of the concrete. The ratio of 
«th to least radius of gyration of the 
uctural steel section shall not exceed 


20. In reinforced-concrete columns the 
compression on the concrete may be in- 

eased 20% when the fine and coarse 

vgregates are carefully selected and 
the proportion of cement to total ag- 
cregate is increased to 1 part of cement 
to not more than 4% parts of aggre- 
cate, fine and coarse, either in propor- 
tion of 1 part of cement, 1% parts of 
sand and $ parts of stone or gravel, or 
in such proportion as will secure the 
maximum density. 

31. The vertical steel bars in rein- 
forced-concrete columns’ shall _ bear 
squarely on steel plates or casting bed- 
ded on top of the footing. ’ 

32. Bending stresses due to eccentric 
loads shall be provided for by increas- 


ing the section of concrete or steel un-. 


til the maximum stress shall not exceed 
the allowable working stress. 

33. Whenever it is necessary to splice 
bars, the connections between them shall 
be of sufficient strength to carry the 
stress. 

34. In columns, the splicing of longi- 
tudinals, having an area less than 1% 
sq.in, may be done by lapping, the 
lapped bars to be wired securely to each 
other. Longitudinals having areas in 
excess of 1% sq.in. shall be spliced by 
butting the bars squarely one over the 
other and tieing the same securely to- 
gether by some mechanical means that 
will not utilize the adhesive strength 
of the concrete. All such splices shall 
be made above floor levels, but not more 
than 12 in. above the same. 

35. In columns the ratio of length to 
least side or diameter shall not exceed 
15, but in no case shall the least side 
or diameter be less than 12 in. 

36. The concrete members of floor con- 
struction in which hollow tiles, concrete 
blocks or other fillers are used, in com- 
bination with reinforced concrete, shall 
be designed in accordance with these 
regulations, except that the slab portion 
cast on top of the fillers may have a 
minimum thickness of 2% in. provided 
the fillers do not exceed 60% of the 
construction. 

37. Exterior and interior bearing and 
enclosure walls of reinforced concrete, 
supporting floor and roof loads, shall be 
securely anchored at all floors, and of 
such thickness that the compressive 
stress shall not exceed 250 Ib. per sq.in., 
but in no case less than 8 in. The thick- 
ness shall not be less than one-twentieth 
of the unsupported height. Steel rein- 
forcement shall be placed near’ both 
faces of the wall, running both hort- 
zontally and vertically and weighing 
not less than % Ib. per sq.ft. of wall. 

38. Footings for walls and columns 
may be constructed of reinforced con- 
crete provided the working stresses for 
concrete and steel are not exceeded and 
the steel is protected by at least 4 in. 
of concrete, 

39. The steel reinforcement in columns 
nd girders shall be protected by a min- 
mum of 2 in. of concrete; in beams and 

ills by a minimum of 1% in.; and in 
‘cor slabs by a minimun of 1 in. of 

nerete, 


ENGINEERING NEWS 


40. The contractor may be required to 
make load tests on any portion of a 
reinforced-concrete structure within the 
reasonable time after erection. The 
tests shall be made under the direction 
of the superintendent of buildings, and 
shall show that the construction will 
sustain safely a load of twice the live 
load for which it was designed. 

41. These regulations do not apply to 
any construction for which provision is 
otherwise made in the building code. 





Regulations for Concrete Build- 


ings, City of Cleveland, Ohio 


Following the collapse of the Henke 
Building in Cleveland, Ohio, on Nov. 
21, 1910,* a concerted effort was made 
by the building interests of the city to 
bring about the promulgation of a city 
building ordinance which would embrace 
the latest knowledge of the science of 
reinforced-concrete design and construc- 
tion. Mainly as a result of this effort, an 
amendment to the Building Code of the 
City of Cleveland has recently (Dec. 13, 
1911) been signed by the mayor and put 
into force. This amendment relates spe- 
cifically to “Reinforced-Concrete Con- 
struction” and “Concrete-Block Construc- 
tion” and governs all building work*where 
concrete is used. 

We reproduce below the larger part of 
the “Reinforced-Concrete Construction” 
portion of the ordinance. It is particular- 
ly complete and in sharp distinction to 
the loose official rules on concrete that 
have been in vogue in Cleveland and are 
still in effect in most municipalities. Par- 
ticular note should be taken of the mo- 
ment provisions, the flat-slab rules, the 
sections on hooped columns and the man- 
datory provisions for a competent in- 
spector on every job. 


REINFORCED-CONCRETE CON- 
STRUCTION 


DEFINITION—By reinforced concrete 
is meant concrete in which steel is em- 
bedded in such a position that it shall 
resist all tensile stresses and assist in 
the resistance of shear along proper 
structural lines so that the stresses in 
the combination can be ascertained by 
computation and verified by tests. 

The concrete shall be mixed in such 
proportion and so handled’ that after it 
is placed in the forms, all voids in the 
aggregate will be filled with mortar and 
all voids in the mortar filled with ce- 
ment. Thirty days after mixing, it shall 
develop a crushing strength of 2000 Ib. 
per sq.in. by testing a 6-in. oube. 

DRAWINGS—Before a permit shall be 
issued for a reinforced-concrete building 
or structure, compiete working draw- 
ings, details and specifications shall be 
filed with the Department of Buildings, 
giving the size and location of members, 
the size and position of reinforcing rods, 
stirrups, bent rods and any other in- 
formation necessary for the proper cal- 
culation of the structure or building. 
The Department of Buildings reserves 
the right to demand that the owner, 
architect or engineer, submit a certified 





*See Engineering News, Vol. 65, Jan.- 
June, 1911; a number of articles in vari- 
ous issues, 
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copy of such computation or stress 
sheets for examination upon application 
for a building permit. 

The Department of Buildings in grant- 
ing a permit to erect any reinforced- 
concrete structure does not in any man- 
ner pass the construction until after 
tests have been made of the actual con- 
struction to their satisfaction. 

UNIT STRESSES—tThe following unit 
working stresses shall not be exceeded 


Iron in tension...... 12,000 lb. per sq.in 
Medium steel in ten- 

sion . ery eer .16,000 Ib. per sq.in. 
High carbon steel in 

OOO ca cedecedin 18,000 lb. per sq.in. 
Cold twisted medium 

steel in tension....18,000 Ib. per sq.in. 
Steel to resist diag- 

onal tension ...... 10,000 lb. per sq.in. 
Concrete in direct 

compression ...... 500 Ib. per sq.in. 
Concrete in direct 

compression (spiral 

reinforced col- 

eT eee 650 lb. per sq.in. 


Concrete—Extreme 

fiber in compression 700 1b. per sq.in. 

(As determined by the straight-line 

formula.) 

Bond stresses for 

plain high-carbon 

MD Nia ce adewadée és 70 lb. per sq.in. 
Bond stresses for 

plain low-carbon 

ME bs tute ene oer 50 lb. per sq.iin. 
Bond stresses for 

twisted or deformed 


See eee ere 100 1b. per sq.in. 
Concrete in diagonal 

SOREN 8 vc cawdas cen 40 lb. per sq.in. 

(Note—The compressive stress in the 
steel shall not exceed the product of 


the compressive stress in the concrete 
multiplied by the elastic modulus of the 
steel and divided by the elastic modulus 
of the concrete.) 

SLABS, BEAMS AND GIRDERS 

All reinforced-concrete work shall be 
designed in accordance with standard 
engineering practice and the following 
assumptions: 

That the ratio of moduli of elasticity 
of concrete to steel is 1 to 15. That the 
adhesion of the concrete to the steel 
makes the two materials act together. 
That tensile stresses are taken by the 
steel and that the stress-strain curve 
of concrete in compression is a straight 
line. 

Beams, slabs and girders shal be cal- 
culated as continuous unless constructed 
so as to act as simple beams. When 
continuous for uniform loads, the bend- 
ing moment at the center shall be fig- 
ured as not less than W I? = 10 for the 
intermediate spans and W FP ~ 9 for the 
end spans, provided at least 66% as 
much reinforcement is provided at the 
top over supports as at the center of the 
member, and the reinforcement extends 
beyond the support a sufficient distance 
to insure proper bond. 

In all cases, however, beams and gir- 
ders which are built monolithic at the 
supports shall have at least 20% as 
much steel in the top over supports as 
at the center. For concentrated loads 
on continuous beams or girders, the 
bending moment at the center shall be 
calculated as for a simple beam, and 
this moment may be reduced 20% for 
intermediate spans or 10% for end spans. 

Where a short span adjoins a long 
span and one-half of the short span con- 
sidered as a cantilever cannot produce 
a kanding moment which will develop 
the strength of the reinforcement over 
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the supports, the long span shall be con- 
sidered as an end span. 

For simple girders, beams or slabs the 
span shall be taken as the clear span 
and for continuous girders, beams or 
slabs, the span shall be taken as the 
distance between centers of supports. 

T-BEAMS—When beams made 
monolithic with the floor slab a portion 
of the floor may be assumed as acting in 
flexure in combination with the beam. 

The width of the slab so acting in 
flexure is to be governed by the shear- 
ing resistance between slab and beam, 
but limited to a width equal to one-third 
of the span length of the beams between 
supports and also limited to a span 
length of three-quarters of the distance 
from center to center between beams. 

No part of the slab shall be consid- 
ered as a portion of the rib, unless the 
slab and rib are cast at the same time. 

Where reinforced-concrete girders sup- 
port reinforced-concrete beams, the por- 
tion of the floor slab 
to the girder must be reinforced with 
rods near the top, at right angles to 
the girder, to enable it to transmit local 
loads directly to the girder and not 
through the beams. 

WEB STRESSES~—Where the diagonal 
tension exceeds 40 Ib. per sq.in., addi- 
tional web reinforcement of approved 
design shall be used. 

’ $tirrups shall not be placed further 
apart than two-thirds if they are con- 
sidered as adding to the shearing re- 
sistance. In no case shall the shear ex- 
ceed 125 Ib. per sq.in. 

When reinforcement is 
crease the unit shear, the proportion of 
the unit shear taken by the concrete 
shall not exceed 40 lb. per sq.in., and the 
reinforcement shall be sufficient to take 
the remainder. If unattached stirrups 
are used they shall pass under the main 
reinforcing bars. 

There shall be sufficient anchorage to 
develop the stirrups above the neutral 
axis of the beams without exceeding the 
bond stresses specified. If the stirrups 
are attached to the reinforcing bars the 
connection must be sufficient to develop 
the elastic limit of the steel without 
causing slipping along the main bars. 

If the reinforcing rods are bent up 
approximately 45° and are spaced no 
further apart than “d,” where “d” equals 
the effective depth, or if the bars are 
bent at the quarter points, they may be 
figured as shear members in providing 
for the excess shear over 40 Ib. per 
sq.in. 


RECTANGULAR SLABS—For square 
slabs with two-way reinforcements, the 
bending moment at the center of the 
slab shall not be less than W F = 20 
for intermediate spans, and W F + 18 
for the end spans. 

The moment over supports shall be 
not less than W F + 30, and the sum 
of the moments over one support and 
at the center of the span shall be taken 
not less than W F + 10, in which above 
formula “W” is the load per linear foot 
and “Il” the length of span. 


For square or rectangular slabs the 
distribution of the loads in the two di- 
rections shall be inversely as the cubes 
of the two dimensions. 


FLAT SLAB CONSTRUCTION—The 
type of construction referred to in this 
section is a design of reinforced-con- 
crete slab supported by reinforced or 
structural-steel columns with flaring 
heads and in which beams and girders 
are eliminated. 


are 


used to in- 


acting as flange. 
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This construction shall be figured with 
a bending moment in any quadrant over 


7} 
the column head of not less than ae in 


foot-pounds, in which W equals total 
weight per square foot, dead and live 
load, and 1 equals length in feet of a 
side of an equivalent square in rectangu- 
lar panels and the side of a square in 
square panels. This length shall be 
taken center to center of columns. In 
calculating the required area of steel in 
each band at the center of the span, the 
length of span of band shall be taken 
center to center of columns in the above 
formula. The bands of reinforcement 
shall be made approximately 1 in 
width. In solving for the required area 
of steel over the column head, the dis- 
tance from the compressive face to the 
plane of steel assumed shall be from 
the center of gravity of all the steel to 
the under side of slab. Any additional 
steel required’ over the column head 
shall extend beyond the center of col- 
umn a distance not less than 0.3 1 in 
all directions. 

The radial bars may be assumed as 
resisting tension provided they are car- 
ried a distance horizontally not less than 
0.1 1 each way before bending down- 
ward; further, that the allowed area of 
each radial bar figured to resist tension 
shall constitute not over one-half the 
area of any single band of continuous 
reinforcement. 

The diameter of interior spirally rein- 
forced concrete columns shall never be 


i 1 
less than 13 for floors, or Ta for roofs 


and the diameter of column head shall 
never be less than 0.2 1, and this head, 
if constructed of concrete, shall be 
dropped below the under side of slab 
at least 3 in. at the outer edge. 

Rectangular panels shall never be less 
in thickness than & diagonal distance 
from center to center of columns, for 
floors, and not less-than gfor roofs. 

The minimum thickness of slabs shall 
be 6% in. for floors and 6 in. for roofs. 

The required percentage of steel in a 
single layer of bars shall not exceed 
0.44% for medium steel, or 0.36% for 
high-carbon steel. In any flat slab type 
of construction provision shall be made 
to take care of circumferential stresses. 

In end or wall panels in which wall 
columns of reinforced concrete with 
heads are omitted, allowance shall be 
made for the increased moments. These 
moments shall be assufhed to be 10% 
greater than the moments in the interior 
panels. 

If wall columns are used they shall be 
ealculated to carry one-half the panel 
load plus any other loads and, if neces- 
sary, the column shall be designed for 
eccentric loadings. The wall beams 
shall be designed to carry one-third of 
the panel load plus any other loads. The 
minimum width of wall beams of rein- 
forced concrete shall be 12 in., and never 
less than one-half the depth of beam. 


MINIMUM THICKNESS OF SLABS— 
Reinforced-concrete slabs shall not be 


less than 4 in, thick for floors and 3 in. 
for roofs. 


COLUMNS 


In all buildings hereafter to be erected 
all interior columns shall have spiral 
and vertical reinforcement, or shall have 
columns built of structural steel encased 
in concrete, and the slab steel shall be 
so placed that it comes near the top of 
slab at the columns and shall be 
held firmly in position in such a manner 
that the bars cannot be displaced. A 


_ umn. 
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spacing and clamping device sati 
tory to the Department of Buil: 
shall be used for the floor slab ste: 

Reinforced-concrete columns sha! 
exceed in length 15 times the least 
or diameter, and where such col 
exceed 12 times the least diamet: 
side, the allowable compression of 
concrete shall be taken as 500 Ib. m 
plied by the least side or diameter o! 
column in inches and divided by th: 
supported length in feet. 

For columns subject to eccentric | 
ing or bending of an _ indeterm 
amount, the above stress shall b: 
duced at least 20%. When the ben 
stresses in a column can be definite], 
termined, the combined bending 
direct stress shall not exceed 500 Ib. per 
sq.in. 

Columns with longitudinal rods shall 
have at least 1 sq.in. of steel in the total 
area and not less than four rods; and 
rods shall not be used of a less diamete: 
than %-in. The area of the longit 
inal rods shall not be less than 0.5° 
the required cross-section area of the 
column and shall not exceed 4% of | 
effective cross-sectional area of the col- 
The iongitudinal rods must be 
tied together to resist outward flexure 
at intervals not greater than the least 
width or diameter of column. 

The steel hoops shall not be less than 
\¥%-in. diameter and spaced not more 
than 12 in. apart. 

SPIRAL REINFORCEMENT—W here 
the reinforcement consists of vertical 
bars and spiral hooping, the concrete 
shall not be stressed beyond 650 Ib. per 
sq.in., provided that the amount of ver- 
tical reinforcement be not less than the 
spiral reinforcement nor greater than 
5% of the area within the hooping; that 
the percentage of spiral hooping be not 
less than 0.5%, and not to exceed 1.5”; 
that the pitch of the spiral be uniform 
and not greater than one-eighth of the 
diameter of the column, nor greater 
than 3 in.; that the spiral be secured to 
the verticals at every intersection to in- 
sure the maintaining of its form and 
position; that the verticals be spaced so 
that their distance apart, measured on 
the circumference, be not greater than 
9 in., or one-eighth the circumference 
of the column within the hooping. In 
such columns the action of the hooping 
may be considered equal to 2.4 times its 
amount taken as vertical reinforcing. 
No part of the concrete outside of the 
hooping shall be considered as a part 
of the effective column section. 

STEEL COLUMNS ENCASED IN CON- 
CRETE—Where structural-steel columns 
in steel-frame structures or structures 
in which the loads are transmitted di- 
rectly to steel column, are encased in 
concrete, the structural steel shall be 
proportioned to carry the total dead load 
and fifteen-sixteenths of the total live 
load that can be transmitted to same and 
the concrete shall be proportioned to 
earry one-sixteenth of the live load only: 
and in no case shall the unit stress in 
the structural steel exceed 16,000 Ib. 
per sq.in. of net steel section, or shal! 
the unit stress in the concrete excee: 
500 Ib. per sq.in. of net concrete section 

In columns of this design the concrete 
shall be reinforced with spiral hooping 
of not less than 0.5%. 

The pitch of the spiral shall be uni- 
form and not greater than one-tenth of 
the diameter of the hooping nor greater 
than 3 in. The spirals shall be secured 
at each intersection in such a manner 
as to insure the maintaining of its form 
and position. 


id- 
of 


he 
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part of the concrete outside of the 
ng shall be considered as a part of 
effective column section. 
latticed or open web structural col- 
< it shall not be necessary to usé the 
ing specified above. 
buildings with columns of this de- 
the height shall be limited to 16 
ries or 200 ft. in height, provided that 
other requirements of this code for 
are complied 


vildings of this height 
‘a structural steel which is to be en- 
ced in concrete shall be wrapped with 
wire in such a manner as to insure the 
bonding of the concrete to the steel, and 
no structural steel which is to be en- 
be 


ca 


cased in concrete shall painted or 
oiled. Before encasing structural steel 
in concrete, seale or rust of any ap- 


preciable amount shall be removed. 
SPLICES—In all buildings hereafter 
to be erected the column splices shall 
be made in such a manner as to trans- 
mit the stresses for which they are de- 
signed. The connections shall be made 
by turnbuckle, sleeve nut, slip sleeve, or 
by lapping the rods and bolting to- 
gether in such a manner that the 
stresses will be transmitted properly. 
If the device used requires the rod to be 
threaded the effective area shall be taken 
at the root of the thread. If a slip sleeve 
is used the rods must have their ends 
milled or equal. The diameter of the 
sleeve to be not over one-sixteenth inch 
larger than the diameter of the rod. 
Where the bearing is made metal to 
metal the contact shall be made so as to 
transmit all stresses properly. Where 
the rods are in tension due to wind 
stresses the connection shall be made by 
means of a positive connection. The 
use of -pipe-sleeve connections is pro- 
hibited, unless they fit the rods as above 
described. All column steel shall set 
directly in line with the steel below and 
must be constructed in such a manner 
as to eliminate any short bends in the 


steel. The steel reinforcement shall be 
spliced at such a point above the floor 
that the bond stress in the rod is de- 
veloped enough to carry the increased 
load transmitted to it. 

CURTAIN WALLS 


Buildings having a complete skeleton 
construction of steel or of reinforced- 
concrete construction, or a combination 
of both, may have exterior walls of re- 
inforced concrete 8 in. thick, provided, 
however, that such walls shall support 
only their own weight, and that such 
walls shall have steel reinforcement of 
not less than 0.3% in each direction ver- 
tically and horizontally, the rods spaced 
not more than 12 in. centers and wired 
to each other at each intersection. All 
bars shall be lapped for a length suffi- 
cient to develop their full stress for the 
allowable unit stress for adhesion. Ad- 
ditional bars shall be set around open- 
ings, the verticals wired to the nearest 
horizontal bars, and the horizontal bars 
at top and bottom of openings shall be 
wired to the nearest vertical bars. 

The steel rods shall be combined with 
the concrete and placed where the com- 
bination will develop the greatest 
strength, and the rods shall be staggered 
or placed and secured so as to resist a 
pressure of 30 Ib. per sq.ft., either from 
the exterior or from the interior on each 
and every square foot of each wall panel. 


FIREPROOFING 


For the purpose of fire protection the 
outer surface of reinforcing steel shall 
be kept away from the surface of the 
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concrete 2 in. in columns and girders, 
1% in. in beams and % in. in slabs. 

No reinforcing steel not protected 
from fire shall be considered as adding 
to the strength of the construction. 

Lime or hard wall plaster shall not be 
considered as a fireproofing material in 
reinforced-concrete work. 


PROPORTION FOR CONCRETE 


All reinforced concrete shall be mixed 
in the proportion of one part portland 
cement to two parts clean, sharp sand 


and not:more than four parts aggregate. 
Where slag or other similar material is 


used the proportion of aggregate shall 
be reduced in order to have the voids 
properly filled. In no case shall more 


than two parts sand be used to one part 
cement, and all mixing shall be done by 
mechine, except where limited quantities 
are required, or where the conditions of 
the work make hand mixing preferable; 
hand mixing to be done only when ap- 
proved by the Department of Buildings. 


In all mixing the separate ingredients 
shall be measured and shall be thor- 
oughly mixed and must be uniform in 
color, appearance and consistency be- 


fore placing. 
MATERIAL 


CEMENT—Only portland cement shall 
be used which conforms to the standard 
specifications of the American Society 
for Testing Materials. . 

SAND—The sand used shall be clean, 
coarse, sharp, natural sand, preferably 
a mixture of coarse and fine grains with 
the coarse grains predominating. The 
maximum percentage of clay or loam 
shall not exceed 5%, and at least 60% 
shall be retained on a 50-mesh sieve, and 
the sand shall contain at least 90% 
silica. 

AGGREGATE—The aggregate shall 
consist of hard, broken stone, free from 
dust, clean gravel, slag or similar mate- 
rial crushed and screened to pass a 1-in. 
ring and rejected on a \4-in. ring. 

STEEL—AIl steel shall be tested by 
an approved testing laboratory, and the 
Department of Buildings may, at any 
time, demand that certified copies of all 
test records be submitted to it for ex- 
amination. All steel used for reinforc- 
ing purposes shall comply with the 
“standard specifications” governing the 
chemical and physical properties of 
concrete-reinforcing bars as adopted by 
the Association of American Steel Manu- 
facturers, 1910, with the following modi- 
fications: 

All reinforcing steel not rolled from 
billets shall be rolled.from standard 
section T-rails, and shall comply with 
the physical tests specified in Paragraph 
2 of the above mentioned standard 
specifications. A complete physical test 
shall be made, by an approved testing 
laboratory, of each size of bar to be ap- 
plied by the manufacturer on the con- 
tract from each 10-ton lot or less. 

Hot twisted bars, of high-carbon steel, 
shall be twisted with one complete twist 
in a length equal to not more than 12 
times the thickness of the bar. 

The Department of Buildings may de- 
mand the owner, builder, contractor, 
subcontractor or foreman to make, or 
cause to be made, bending tests in the 
field, on all grades of reinforcing steel, 
when in their opinion there is any doubt 
as to whether the reinforcing steel is 
up to the standard of these regulations. 

These bending tests shall be those 
specified in the above mentioned “stand- 
ard specifications.” 
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PLACING CONCRETE AND STEEL 


In filling in concrete around reinfore- 
ing steel, “the concrete must be worked 
continuously with suitable tools as it is 
put in place. Filling the columns com- 
pletely and puddling afterward will not 
be permitted. In placing the concrete 
the work shall so laid out that 
tially set concrete will not be subjected 
to shocks from men wheeling or hand- 
ling material over it. Concrete placed 
in warm weather shall be drenched with 
water twice daily, Sundays included, dur 
ing the first week after being put in 
place. 

When it is 
entire 


be par- 


not 
structure in 
work should be stopped; for 
at the underside of girders; for 
at a point midway between supports, 
unless a beam should occur at this point, 
in which case the joint should be offset 
a distance equal to twice the width of 
the beam; for slabs at the center of the 
span. 

When work is resumed the concrete 
previously placed shall be cleared of all 
foreign material, drenched and slushed 
with a mortar composed of one part ce- 
ment and one part sand. 

Beams and girders shall not be con- 
structed over freshly placed columns 
without permitting a period of 10 hours 
to elapse to provide for settlement of 
shrinkage in columns, 

Before resuming work the top of the 


possible to cast 


one 


an 
the 
columns 


operation, 


girders 


column shall be cleansed of foreign 
matter, and if the column has become 
hard, the top shall be wet and slushed 


with the cement grout above specified. 
When beams are designed as T-beams, 
the slab shall be poured at the same 
time as the web. 
Some means satisfactory to 
partment of Buildings shall be 
hold the reinforcing steel in 


the De- 
used to 
its proper 


position by means of a spacing and 
clamping device. 
The longitudinal steel in beams and 


girders shall be so disposed that there 
shall be a thickness of concrete between 
the separate pieces of steel of not less 
than 1% times the maximum sectional 
dimensions of the steel. 

When steel is used in the compressive 
side of beams and girders, the rods shall 
be tied in accordance with requirements 
of vertical reinforced columns, with 
stirrups connecting with the tension 
rods of the beams or girders. 


FREEZING WEATHER 


When concrete is placed in freezing 
weather, the materials must be heated 
and such provisions made that the con- 
crete can be put in place without freez- 
ing. 

The use of frozen, lumpy sand or ag- 
gregate depending on hot water used 
in mixing to thaw it out, will not be per- 
mitted. All reinforced concrete shall be 
kept at a temperature above freezing 
for at least 48 hours after being put in 
place. All forms under concrete placed 
in freezing weather shall remain until 
all evidences of frost are removed from 
the concrete and the natural hardening 
of the concrete has proceeded to the 
point of safety. 


CENTERING AND FORMS 


All forms shall be built in a substan- 
tial manner, plumb and true, with tight 
joints, so that no appreciable part of 
the concrete mixture can escape, and 
shall be so supported and braced that 
they, will carry all the usual loads which 
may come upon them without springing 
or deflection. 
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An opening shall be left at the bottom 
of all column forms for cleaning and 
adjusting the steel. This opening shall 
not be closed until all is in readiness 
for pouring the columns. The forms 
shall be carefully cleaned just before 
concreting, and all chips, ice and other 
foreign matter removed. 

Before removing the shores under any 
beam or girder the columns supporting 
it shall be stripped so that the col- 
umns may be examined on all sides. 
Pouring columns in chases left in the 
masonry shall not be allowed. 

Provided ample shores are used to 
carry the full weight of the floor, col- 
umn forms may be removed in not less 
than four days after pouring. 

The time which shall elapse before 
removing the shores under beams and 
girders varies with the design and con- 
dition of the weather, but in no case 
shall they be removed in less than three 
weeks after pouring, provided that the 
beams and girders carry their own 
weight only. Where beams and girders 
carry construction loads from above, 
sufficient shoring shall be left in place 
to carry these loads until the completion 
of the work. 

The supports under floor slabs shall 
not be removed in less than 10 days 
after pouring, but this clause is not in- 
tended to prevent removing the joists 
and lagging in less time, provided the 
slabs are kept properly shored up. 


INSPECTION AND TESTS 


When any reinforced concrete is used 
in construction, the owner shall pro- 
vide for the inspection of cement and 
inerts, as required by the Inspector of 
Buildings. Unless otherwise authorized 
in writing by the Inspector of Buildings, 
the owner shall also provide a special 
inspector of the work who shall be 
satisfactory at all times to the Inspec- 
tor of Buildings, and who shall be on 
the work continually during the mixing 
and. the placing of concrete and steel 
and the removal of forms. Such special 
inspector shall make daily written re- 
ports to the Inspector of Buildings on 
the progress of the work. 

Before reinforced-concrete work is 
started, the owner shall name in writ- 
ing the special inspector, and such spe- 
cial inspector shall pass such examina- 
tion as may be required by the Inspec- 
tor of Buildings to determine his com- 
petency. 

Before a building containing rein- 
forced-concrete floors is occupied, the 
floors shall be tested by applying a load 
equal to two and one-half times the fig- 
ured live load to such parts as the In- 
spector of Buildings or deputies may 
select. The floor shall sustain this load 
for at least 24 hours, without cracking 
or other evident signs of failure. 


Mexican Asphaltic Fuel-Oil 
for Locomotives* 
By R. Goprrey AsTon+} 


In August, 1911, the Tehuantepec Na- 
tional Ry. Co. received the first cargo of 
a native or Mexican fuel-oil under a con- 
tract with the Campafia Mexicana de 
Petroleo, of El Aguila, at a price of $1.75 
(Mexican) per barrel of 42 U. S. gal. 
delivered into the railway company’s 

*From a paper presented to the Insti- 


tution of Mechanical Engineers (Lon- 
don), Dee. 15, 1911. 


+Rincon Antonio, Oaxaca, Mexico. 
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FUEL OILS ON THE TEHUANTEPEC NATIONAL RY., MEXICO 


-——Mexican Oil——,", -———_Texas Oil— 
No. 1 0, 2 No. 1 


Specific gravity @ 60° 
Baume gravity @ 60° F 
Flash-point (closed) ..¥/. 
Flash-point (epen) 

Fire test 

Setting point 

Viscosity* @ 100 
Sulphur 

Calorific value (calories) 
Color 

Watert 

Asphalt . 

Carbon (coke) 


oO. No 

0.942 0.931 0.8 
18.8° 20.5° 29 

102° F. 130° F. 135° |} 

120° F. j 160° | 

224° | 

20° | 


78 s 


0.26 
11,000 


*Viscosity by Redwood system. 7Water and dirt for Texas oil. 


tanks at Puerto Mexico. This oil, which 
is used in its crude state as fuel, is jet 
black in color, thick, and has a heavy 
asphalt base. Although the company has 
not used it sufficiently long to be able to 
compare it with the Texas oil [the ordi- 
nary locomotive fuel], it may be of inter- 
est to state a few of the difficulties met 
with when first the company began to 
use it. 

As this oil is thicker than Texas oil, 
heaters have to be used in the engine 
tanks, but it has been found that if this 
oil is heated up to about 150° F. (which 
can be done with Texas oil), great diffi- 
culty is experienced in getting the burner 
spray to light. The oil settled very 
thickly at the bottom of the tank; it would 
not run through the pipes to the burner, 
and could only be burned effectively by 
mixing a fresh supply of oil with it. In 
order to burn this Mexican oil success- 
fully, it requires to be only just warmed. 

When using this, a large piece of car- 
bon or cokelike substance is formed, in 
the firebox, and grows up from the bot- 
tom of the pan or grate directly under 
the burner mouth.- This may vary from 
6x4x4 in. to 12x10x8 in. in size, grow- 
ing up in such a manner as almost to 
smother the burner mouth. The analysis 
of this substance is as follows: Ash, 
1.25%; sulphur, 7.89%; carbon, 90.86%. 
It shows to a certain extent that there is 
incomplete combustion, which can be 
remedied by admitting more air; but this 
cannot very well be done without affect- 
ing the steaming qualities of the engines. 
However, by raising the burner slightly 
these lumps of carbon have decreased in 
size, and it is hoped eventually to adjust 
things in such a manner as to prevent 
their forming at all. 

The analyses of two cargoes of this 
Mexican oil are given in the accompany- 
ing table [to which we have added the 
analyses of the Texas oil, as given else- 
where in the paper.—Ed.]. It may be 
explained that the 37% asphalt is ob- 
tained by distilling off the distillates from 
the crude until only 37% residue is left, 
which consists of asphalt. The 12% coke 
is obtained by distilling this 37% down 
to 12% residue (on the crude). So that 
if they get 37 % asphalt, they do not get 
the 12% coke, and if they get the 12% 
coke, they do not get the 37% asphalt. 
The standard temperature for the meas- 
urement of fuel-oil is 60° F. Expansion 
is allowed for at the rate of 1% for every 


20° F. increase in temperature above (0° 
F., and contraction at the same rate for 
decrease in temperature below 60° F. 

[The standard fuel for locomotives on 
this railway is Texas oil, brought in tank 
steamers or barges to Puerto Mexico. It 
is pumped through an 8-in. pipe to three 
storage tanks, the two largest of which 
are 1%, miles from the wharf. Figures 
given in the paper show that for eight 
months in 1911 the Texas oil averaged 
$1.99 (Mexican) per bbl., or 17-16c. per 
engine mile, while the distance run per 
barrel of oil was 5.52 miles. An abstract 
of a paper on “Petroleum Fuel for Loco- 
motives on the Tehuantepec National Ry., 
Mexico,” by Louis Greaven, will be found 
in ENGINEERING News, Aug. 9, 1906.— 
EpiTor.] 


What the College-trained Engineer 
needs—It was the engineer-in-chief of 
a great modern undertaking requiring 
the combined efforts of civil, mechanical 
and electrical engineers, and of a big 
labor army with many officers graduated 
only in the school of experience, who ex- 
pressed his desire-for and belief in the 
ultimate supremacy of the college man 
as an executive. 

At the same time he frankly stated 
that, where one college graduate had 
failed him for lack of technical attain- 
ments, nine had disappointed his expec- 
tations for other reasons. Some failed 
owing to inability to discipline them- 
selves, and many others did not properly 
supervise, use and coéperate with those 
under their control. Some did not real- 
ize that the engineer is no longer any 
man who can merely subdue or adapt 
natural forces and materials to the needs 
of civilization. Not a few can now solve 
satisfactorily the purely mechanical side 
of problems; but the successful engineer 
is the man who, in addition to this, can 
make the dollar go farthest and draw 
out the best efforts of his workmen. 

There are, the writer believes, several 
educational causes for failure and dis- 
couragement which. might be removed 
The first of these is neglect of general 
culture prior to the college course. This 
is a marked defect in our present high- 
schoo. system, and also in all the “get- 
wise-quick” schemes of a semi-scholastic 
nature for “framing up” an engineer 
This neglect is followed too often—and 
éven encouraged at some colleges—by 
options and by too early specializations, 
which frequently remove the last chanc: 
the young engineer has of laying the 
foundation of an all-round mentality. 
No young graduate should now be al- 
lowed to leave college in total ignorance 
of the large extent to which knowledge 
and study of the human factor bulk in 
executive success.—John Calder, in the 
“General Electric Review.” 
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\ Heating Attachment for 
Concrete Mixers 


With the extending use of asphaltic 
and bituminous concrete paving, concrete- 
mixing machines Have been utilized for 
‘he preparation of these materials on the 
york. This necessitates the application 
f some form of heating system to the 
mixer drum in order to dry the stone and 
to maintain the necessary temperature for 
softening and mixing the materials. Such 
a heating system may be used also in 
making concrete during cold weather. In 
some cases, heat has been applied to the 
exterior of the drum, but the accompany- 
ing cuts represent a mixing machine in 
which the heat is applied to the interior, 
where it acts directly upon the contents. 
Fig. 1 shows a complete portable mixer 
plant with the heater attachment. In this 
case, steam is the motive power, but the 
plant can be operated equally well by a 
gasoline engine or electric motor. 

On the frame of the machine is 
mounted an air compressor A with cylin- 
der 414x6 in.; this is belted to the main 
engine (or motor). The air is delivered 
to the top of the receiver B, which forms 
a tank for both air and oil; the capacity 
is 48 gal. and the normal supply of oil 
is 32 gal. The air pressure above forces 
the oil out through a pipe which extends 
to the bottom of the tank, thus prevent- 
ing air bubbles in the oil. Two 1%4-in. 
hose pipes C and D deliver oil and air, 
respectively, to the burner or atomizer of 
the combustion chamber E which is 
placed beneath the charging hopper F; 
this chamber is a steel box with firebrick 
lining. The flame from the burner is 
blown across the chamber, and at the 
rear of the chamber is an air-blower 
which diverts the flame and drives it 
forcibly through an opening which regis- 
ters with the charging opening of the 
drum G. This blower is fed by a small 
hose pipe H which is connected to the 
main air pipe back of the burner. The 
combustion chamber is practically a part 
of the charging hopper, and tilts with 
the motion of the mixer drum. 

The details of the heater are shown in 
Fig. 2. The oil and air pipes unite at the 
burner and the flame is regulated by a 
single needle valve J, so as to obtain 
the desired intensity of heat. The outlet 
of the burner is so formed as to give the 
flame a whirling motion in the chamber 
so that it does not reflect directly back 
upon the burner from the opposite wall. 
The air jet from the blower H strikes the 
firebrick lining of the combustion cham- 
ber and is deflected downward to the noz- 
zle opening, causing a sharp current 
which delivers the flame into the drum. 
The material in this revolving drum falls 
through this zone of heat. 

When the machine is in use for mak- 
ing paving composition, the stone is first 
charged into the drum and in a few min- 
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CONCRETE MIXER WITH” HEATER ATTACHMENT FOR USE IN MIXING BITU- 


MINOUS COMPOSITIONS FOR PAVING, ETc. 


(Municipal Engineering & Contracting Co., Chicago; Builders) 
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Burner 
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Fic. 2. HEATER ATTACHMENT FOR CONCRETE MIXERS 


utes is dried and heated; the asphalt is 
then added and the materials are mixed 
and heated simultaneous'y. With a 
charge consisting of 9 cu.ft. of broken 
stone and 10 gal. of liquid asphalt, a 
batch could be delivered in about three 
minutes when the stone was thoroughly 
dry before being charged into the ma- 
chine. With stone that was very wet, a 
batch could be delivered in five minutes; 
in this case the stone was thoroughly 
dried and was too hot to be held in the 
hand before the asphalt was charged into 
the drum. The heater can be attached to 
machines already built, and it is an easy 


matter to learn how to adjust the burner 
to meet the desired conditions. It is 
stated that tests show that there is no 
liability of setting fire to the mixture. A 
modified form of heater has been de- 
signed, in which the air blower is dis- 
pensed with, the burner being placed at 
the rear of the chamber (in approxi- 
mately the position of the air blower 
shown in Fig. 2) and blowing the flame 
directly forward to the mixer drum. 

The device is the invention of M. Rosen- 
dahl, of the Municipal Engineering & 
Contracting Co., of Chicago, and is manu- 
factured by this company. 
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Removing the Old Standpipe in 
the Chicago Avenue Pump- 
ing Station: Chicago 
By F. CARL MartTINI* 


The Chicago Ave. pumping station is 
the oldest one of the eight stations now 
pumping the water supply of the city of 
Chicago. An ornamental tower, built in 
1860, inclosing. a steel standpipe, forms 
one of the landmarks of the city. 

The standpipe in the tower was cylin- 
drical in shape, approximately 36 in. in- 
ternal diameter and about 138 ft. high; 
it was made of %4-in. wrought-iron plates 


Temporary Roof of I", 
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2x8" Joists spaced 2°6" 
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Fic. 1. CROSS-SECTION OF WATER TOWER 
AND STANDPIPE AT THE CHICAGO AVE. 
PuMPING STATION (CHICAGO), 
SHOWING METHOD OF REMOV- 

ING STANDPIPE 


for the lower part, diminishing to +s in. 
toward the top. It rested upon a heavy 
base casting which not only acted as a 
base for the standpipe but also as an 
equalizer or header for six 28-in. radiat- 
ing water mains leading both to the sta- 
tion and to various supply pipes and 
for the standpipe itself. There were gate 
valves on each of the 28-in. mains close 
to the above mentioned casting so that 
water could be shut off from the stand- 
pipe. 

A spiral cast- and wrought-iron stair- 
way wound about the standpipe and was 


*Assistant engineer, 


department of 
public works, Chicago. 
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supported at intervals on the standpipe 
and on the brick wall of the tower. At 
the foot of the spiral stairway and at 
the top level wrought-iron platforms en- 
tirely surrounded the standpipe. On the 
masonry tower, which is about 154 ft. 
high and 10 ft. internal diameter, there 
was a cupola which served as a lookout. 

A recent investigation disclosed the 
circular steel shell and stairway to be 
badly rusted and in dangerous condition, 
and it was decided to remove them. While 
past experience has shown that a system 
as large as Chicago’s does not require 
standpipes, the connecting casting could 
not well be done away with. It was, 
therefore, decided to remove the stand- 
pipe and cap the base casting with a 
blind flange.+ The general arrangement 
is shown in Fig. 1. It may be noted that 
while the interior of the standpipe was 
badly rusted there appeared to be no 
serious corrosion of the metal except at 
the top, near the average water line. 
Here the corrosion was very marked and 
several holes had been eaten through the 
plates. It is reported that one contribut- 
ing cause for this may have been a prac- 
tice indulged in at one time of pur- 
posely admitting air to the pumps in 
order to show an apparent increase in 
water pumped. The entrained air and 
the consequent foaming may have tended 
to increase the normal corrosion. 

The work was performed in the fol- 
lowing manner: The drilling of the 36 
one-inch holes in the new flange, to fit 
those in the old casting, proved an in- 
teresting problem, as no plans of the 
old work existed, and the demands of the 
water supply prohibited the shutdown 
which would be caused by drilling the 
holes in the field after the removal of 
the standpipe. 

The template for the bolt circle was 
made on the assumption that the cen- 
ters of the bolt heads corresponded to 
the centers of the bolts. The bolts had 
been irregularly spaced, the heads were 
apparently hand-forged, and were badly 
rusted. 

A flat surface was filed on each bolt 
head, and with the aid of a hermaphrodite 
caliper the center was determined and 
marked with a fine center punch. The 
bolts were then numbered. The spacing 
in each case was gaged with sharp steel 
dividers and transferred directly, without 
scaled measurement, to the paper of a 
field book with a small steel plate as 
backing. The distances were afterward 
measured and summed up to serve as a 
guide in determining the diameter of the 
full-sized trial-bolt circle to which the 
bolt spacing was again transferred with- 
out scaled measurement. The average 


+The tower is to be preserved as an 
interesting landmark, and on account of 
its historical associations and its archi- 
tectural design. Some of the masonry is 
defective, but this will be repaired, all 
cracked stones being replaced, as has 
been done at the Chicago Ave. pumping 
station.—Ed. 
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spacing considered as one side of a 3 
sided figure gave a circumference fou: 
to be correct to 1/50 in. on the first tri 
The holes were drilled 17s in. diamet 
and were later found to match those 
the old casting by using 33 one-inc 
bolts and three 7-in. bolts (Fig. 2). 
After the blind flange had been c&& 
livered at the site, the six valves wer 
closed and the pipe was drained and 
temporarily suspended from beams in th: 
upper part of the tower. The botto: 
was then cut out with an oxyacetylen 
torch, and the flange placed on the cas: 
ing. It is of interest to note that at time 
of cutting the metal the water had not 


ailied 


7 


Blank Flange 


Balt Holes in New 


and Hanged Ring = 
Removed’... ceacanetiialie sont 
a a New Bi t Flange 
aacianuaeen oat o 
y Pie eho and 
| another Coat after 
bolting in Place 


New S'Heavyy 
vs 
ate Valve i Pi 


38 
2 


' 


Ewe News 


Section 


Fic. 2. BASE CASTING OF STANDPIPE 
(FORMING PIPE CONNECTIONS), WITH 
New Cover PuT IN PLACE 
AFTER DISCONNECTING 
THE STANDPIPE 


all been drained out of the pipe. There 
was a smail head of water against the 
point where the cut was made, but this 
did not appear to affect the action of 
the flame in any way, the water oozing 
out of the cut immediately behind the 
flame. The entire operation, including 
closing of valves, draining and cutting 
pipe, and placing of flange, covered about 
five hours. 

The plan adopted for suspending the 
standpipe with its lower portion removed, 
was to cut two sets of holes about 6x14 
in. just opposite windows in the tower 
at elevations of about 48 ft. and 128 ft. 
respectively. At each of these points a 
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». |-beam was passed through the 
dows and the openings in the stand- 

_ so that the beams rested on the 
‘ndow sills and the pipe rested om the 
ams. The second course or section of 
the pipe (from the bottom) was then 
it out by, the oxyacetylene process, and 
the bottom section was hoisted out and 
removed from the tower to allow of plac- 
ing the new flange. After this flange was 
in place, other bottom sections were cut 
out in the same way. Afterward, the 
top sections were cut out and lowered. 
Each section weighed about 1500 to 2000 
lb. The tackle used in handling the sec- 
tions was attached to the upper I-beam. 
The work of removal was done under 
the supervision of H. W. Clausen, 
engineer of water-works construction 
for the city of Chicago, with L. L. 


Hunter, assistant engineer, in direct 
charge. The contractor was John J. 
Gallery. 


A Heater Utilizing the Hot 
Gases Exhausted from a 
Gas Engine 


The exhaust gases from gas, gasoline 
or oil engines pass off into the atmos- 
phere at a temperature usually of 800 
to 1000° F. or more. Many attempts 
have been made to utilize the heat in 
these exhaust gases for heating water or 
generating steam, but difficulty has fre- 
quently been experienced with the cor- 
rosion of such heaters, due to the con- 
densation of sulphurous acid in the ex- 
haust. Such corrosion is especially apt 
to cause trouble at the joints of the 
heater. 

A remarkably compact and well de- 
signed heater for utilizing the exhaust 
from gas engines has recently been in- 
vented by Mr. John L. Bogert, Consult- 
ing Engineer of the New York Engine 
Co., of Watertown, N. Y. Mr. Bogert’s 
heater is illustrated in the accompany- 
ing drawings. As there shown, the heater 
is made up of a number of hollow rings 
of cast iron, which are joined together 
by threaded nipples at the centers. The 
outside surface of each ring or section is 
covered with projecting ribs to increase 
the surface exposed to the hot gases. 

After the several sections are joined 
together, the heater is placed in a cylin- 
drical steel casing which may be lined 
with brick or other nonconducting ma- 
terials. The hot jacket water from the 
gas engine is piped to the heater as 
shown in Fig. 1, which illustrates one of 
these heaters which is in operation in 
the boiler shop of the New York Engine 
Co. at Watertown, N. Y. The gas en- 
gine which drives this shop is a duplex 
machine with cylinders 15x21 in. The 
heater to which the exhaust gas is piped 
has a shell 26% in. in external diam- 
eter and is made up of fourteen sections, 
making the total height of the heater 
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about 6 ft. The total surface exposed 
to the hot gases on each section of the 
heater is about 11 sq.ft. 

In this installation the hot water from 
the engine jackets and the exhaust heater 
is used directly for shop heating and 
leaves the exhaust heater at a tempera- 
ture of about 200°. It is perfectly prac- 
ticable, however, to use the same heater 
for raising steam, supplying it with hot 
water from the jackets. If we assume 
that 20% of the total heat which is con- 


of Ti 


rireryer yy S teak A eer 


HAA 
igity: 
oUt 








orp 
co Lis 
CED 
orp 
serttpD 





PTI I I rrr 









105 























internal stress of 1200 Ib. per sq.in. was 
sustained before bursting occurred. The 
threaded nipples by which the sections 
are connected are coated with a mixture 
of zinc-white, oil and graphite before 
joining, so that they_can be separated 
at any time if desired to clean scale from 
the interior. The manufacture of the 
heater involves nothing but the casting 
of the section in the foundry, the in- 
ternal threading and the screwing to- 


gether by the nipples. 
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Fic. 1. SECTION OF CAST-IRON BOILER FOR UTILIZING HEAT FROM. GAS 
ENGINE EXHAUST 





Fic. 2. 


DETAIL CONSTRUCTION OF ONE SECTION OF BOILER FOR GAS 


ENGINE EXHAUST 


tained in the gas or oil used in an in- 
ternal-combustion engine is convertible 
into power, and that 30% more is con- 
sumed in radiation and in waste heat 
passing off with the exhaust gases after 
leaving the heater, we have 50% of the 
fuel used by the engine available for 
heating purposes by means of this com- 
bination of the engine jackets and ex- 
haust heater. 

Tests have been made of the cast-iron 
sections under hydraulic pressure to de- 
termine their bursting strength, and an 





In the summer when there is no de- 
mand for the hot water from the exhaust 
boiler it may be run dry and is as effi- 
cient a muffler for the exhaust then as 
when in use as a heater. 

At times when the gas engine is not 
running, the heater may be kept in opera- 
tion by placing a small furnace below 
it and passing the hot gases from the 
furnace through the heater. In this way 
a building which is warmed during the 
day by the exhaust heat from the gas 
engine can be kept warm at night. 
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The Compensation Acts of 


Foreign Countries* 
Within the last few years, the various 
states, as well as the Federal government, 


have been enacting.laws along the lines- 


of the compensation acts of the various 
foreign countries, or have had commis- 
sions at work. These latter laws have 
superseded the common law of employ- 
ers’ liability, which fs still on the statute 
books of many of the states. 

Under the Employers’ Liability Acts, 
the injured workman sued his employer 
for damages under the common law, and 
in a majority of cases, the amount of 
damages he recovered through the court 
has been eaten up by the lawyer’s fees, 
so that he has received only about 20% 
to 30% of the amount awarded. Besides 
there has been the delay incident to the 
award, so that quite often it has been a 
year or more before he has received his 
money, whereas the time he most needed 
his money was the time of the accident 
or immediately afterward. In the Work- 
men’s Compensation Acts, the injured 
workman receives a definite amount at 
the time of the accident. 

There is in many minds a confusion be- 
tween the common-law doctrine of em- 
ployers’ liability and the Workmen’s Com- 
pensation Acts. Under the common law, 
the employee has the right of action 
against the employer in cases where in- 
jury from accident results as a conse- 
quence of the negligence of the employer 
or of someone charged with the perform- 
ance of his non-delegable duties; but if 
the injured employee contributed by his 
own negligence to cause the accident, 
such contributory negligence bars re- 
covery. Ordinary risks incidental to the 
employment are held to be assumed by 
the employee, and for injuries resulting 
therefrom no recovery of damages can be 
had. 

The idea of compensation is that of the 
award of a fixed sum for injuries for 
which the employment is _ responsible, 
without the necessity of litigation or the 
endeavor to determine the question of 
fault. It is frequently provided, how- 
ever, that where an employer is appar- 
ently grossly negligent, damages will be 
recoverable in addition; and if the em- 
ployee is willfully or grossly negligent he 
shall get nothing by way of compensa- 
tion, or otherwise. 

With this distinction in mind - between 
what is known as compensation laws and 
employers’ liability, it will be of interest 
to know that the first compensation act 
became a law in Germany 25 years ago. 
The law was enacted July 6, 1884, and it 
went into effect Oct. 1, 1885. Since that 
time nearly every country in Europe, with 
the exception of Switzerland, has enacted 
compensation laws, thereby taking from 
the statute books the old common-law 


*From the Journal of 


Industrial 
Safety for November, 1911. 
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doctrine of employers’ liability, which 
experience has shown to involve uncer- 
tainty, delay and expense. The following 
list shows the countries and the time the 
first compensation laws were enacted, 
also the time they went into effect: 


Date of Date law 
Enactment went into effect 


. Dec. 28,1887 Nov. 1,1889 
.Dec. 24,1903 July 1, 1905 
.Jan. 7,1898 Jan. 15, 1899 
-Dec. 5,1895 Jan. 

Apr. 9,1898 July 

--July 6,1884 Oct. 

-Dec. 21,1906 July 

-Apr. 9, 1907 
.Mar. 17, 1898 
Jan. 2,1901 
. July 23, 1894 
June 15, 1903 
-Jan,. 30, 1900 
.-July 5, 1901 


Austria 
Belgium 
Denmark 
Finland 
France 
Germany . 
Gt. Britain. 
Hungary 
OS 
Netherlands. . 
Norway 
Russia 
Spain 
Sweden 


Jan. 14, 1904 
July 28, 1900 
Jan. 1, 1903 


Besides these countries, the following 
states have compensation laws: Alberta, 
British Columbia, Cape of Good Hope, 
Greece (law applies only to mining), 
Luxemburg, New South Wales (law ap- 
plies only to mining), New Zealand, Que- 
bec, Queensland, South Australia, Trans- 
vaal, West Australia. 

In Belgium and Great Britain, the laws 
apply to practically all employment. In 
France, Great Britain, the British Col- 
onies and Hungary, the laws apply to 
salaried employees and workmen equally. 
In Australia, Belgium, Denmark, Finland, 
Germany, Italy, Luxemburg, Netherlands, 
Norway, Russia, Spain and Sweden, they 
apply only to wage earners and, in some 
cases, to overseers and technical experts. 
Overseers and technical experts, earning 
more than a prescribed amount, are ex- 
cluded in Belgium, Denmark; Germany, 
Great Britain, Italy, Luxemburg and 
Russia. Employees of the state, pro- 
vincial and local officials usually come 
within the provisions of the acts. 

The entire burden rests upon the em- 
ployer in all but six countries—Austria, 
Germany, Greece, Hungary, Luxemburg 
and New South Wales, where the em- 
ployees bear part of the expense. 

The laws, in every case, fix the com- 
pensation to be paid and, with but one or 
two unimportant exceptions, the com- 
pensation is based upon the wages re- 
ceived by the injured person. It consists 
of allowances for temporary disability 
and annual pensions or lump-sum pay- 
ments for permanent disability or death, 
to which are frequently added the ex- 
penses of medical and surgical treatment 
and a funeral benefit. 

The European countries have found 
the compensation act of little use unless 
obligatory insurance guarantees the com- 
pensation awards to the injured workmen 
without overburdening the small em- 
ployer. Therefore, there are found many 
torms of insurance plans in the various 
countries. Without going too deeply into 
the various plans, they can be divided 
into two large classes, compulsory and 
voluntary. Again, each can be divided 
into two sub-classes, compulsory insur- 
ance in prescribed institutions, and com- 
pulsory insurance with choice of insur- 
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ance institutions. Under voluntary ins: 
ance there are private companies 

mutual associations, with state insti: 
tions competing, and private compani 
or associations without state instituti: 
competing. 

Among the countries having co: 
pulsory insurance are Norway, Hungar 
Austria, Germany, Italy and Nethe: 
lands. Those having voluntary insur 
ance are Sweden, France, Belgium, De: 
mark, Great Britain and her colonies, 
Russia and Spain. 


The Siphon Crew* 


By BERTON BRALEY 


Up at the Storm King Cafion 
working us day and night; 

We've got our standard to hold to, we'v 
got contractors to fight; 

We live in boots and a slicker, we 
when we get the time, 

And our faces and hands are plastered 
with stickiest hard-rock grime; 

We're too dog-tired for drinking, 
sleepy to touch a card; 

Our talk is all of the siphon—of rock 
that is soft or hard. 

The wise guys laughed at the project 
they said it would “never do”’!— 

But up at the Storm King Cafion we'rs 

putting the siphon through! 


We sunk a shaft in the mountain, where 
only the goats had played— 

Where you had to hang by an eyelash to 
handle a pick or spade. 

A shaft went down by the river—anda 
the water commenced to pour; 

And we plotted a plan to plug it—for 
that’s what our pay is for. 

We diamond-drilled on the bias, we sunk 
a shaft in the silt, 

And sometimes the cold would numb us 
and often the heat would wilt. 

We sought bedrock for ages and finally 
got a clew— 

And down at the ‘leven hundred we're 
putting the siphon through! 


A seam was struck in the heading, far 
under the river-bed; 

The water filled up the working and all 
of the runners fled. 

But the pumps were set to going—we 
made a bulkhead to block; 

And now once more the drillheads 
battering at the rock. 

The “hard-rock” gang were peaches— 
they entered into the game, 

They laughed at the thought of danger, 
they took each chance as it came; 
And, though there were politicians who 

tried to hand us a few— 
Up at the Storm King Cafion we’re put- 
ting the siphon through! 


It’s tough—but it sure is worth it; 
rough—but it’s bully fun 

To do the thing that the wise guys have 
prophesied can’t be done; 

And when the job is over and the water 
is rushing in, 

Why—then is our chance to chuckle and 
then is our hunch to grin! 

The stream will come from the moun- 
tains and into the thirsty town, 

And we will have done our, portion of 
bringing the water down; 

So what if the work is wearing and 
things will go askew— 

Up at the Storm King Cafion we’re put- 
ting the siphon through! 
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Water Supply for Dallas, Texas 


in April, 1908, the citizens of Dallas 
voted on bonds for the sum of 
31,900,000 for an additional water-sup- 
nly made necessary by a rapidly increas- 
ing population. In 1900 the population 
was 42,000 and in 1910, 92,104. During 
the past year the city experienced a water 
faminet which gave all too convincing 
proof of the necessity for this new reser- 
voir, which is now completed. 

The new supply comes from White 
Rock Creek, about five miles northeast 
of the city. White Rock Creek is located 
between the Elm Fork and what is known 
as the East Fork of the Trinity River. 
The creek rises about 30 miles northeast 
from the city of Dallas and flows in a 
southerly direction into the Trinity River 
about five miles south of the city. The 
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Crest of Dam £7 1500 
Lrobable High Water £/ 42.0 
Low Water F7 B85_ 


By Eugene Couch* 


A million dollar addition- 
al water supply has recently 
been completed for a Texas 
city with a population of 


92,104. The new reservoir 
is on White Rock Creek and 
has a storage of seven bill- 
ion gallons. 





*Office Engineer, City Engineer's Office, 
Dallas, Tex. 
Preston and Mr. J. M. Basset, Chief En- 
gineer of the city water-works. Messrs. 
W. B. Parsons, M. Am. Soc. C. E., of New 
York City, and J. B. Hawley, M. Am. 
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Drain 0.2% Grade 
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cracks. The cracks in the sides and roof 
were from 8 to 10 ft. apart, and varied 
from a mere hair crack near the bottom 
of the sides to some '%-in. wide in the 
roof. The water found its way along 
outside and past the baffle walls and into 
the sluice. A 1l-in. pipe was carried 
through the plug as the work progressed 
to a point about 30 ft. below the center 
of the dam. Here a place free of cracks 
was found and three coats of “Hydro- 
cide” were applied to the inside of the 
sluice, and a 5-ft. plug of mortar com- 
posed of 1 part cement and 3 parts sand 
with 10% “Non-ab” waterproofing was 
placed by pumping under pressure of 
about 20 Ib. per sq.in. The 1-in. pipe 
was extended through the plug and 
allowed to remain open for six days, 
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Fic. 1. PLAN, PROFILE AND CROSS-SECTION OF THE WHITE ROCK CREEK DAM; DALLAs, TEXAS, ADDITIONAL WATER SUPPLY 


watershed comprises an area of 114 sq. 
mi., about 40% of which is in valley farms 
and 60% rolling hilly land. The popu- 
lation of the watershed is very scatter- 
ing for this part of the country, there 
being only two small villages which drain 
into the reservoir. The average fall of 
the stream per mile for the lower 4 miles 
is 9 ft.; for the remaining distance to 
the source the fall per mile is 15 ft. 
Preliminary surveys and_ estimates 
were made in 1908 and 1909 under the 
direction of Mr. J. M. Preston, City Engi- 
neer. The city purchased about 2214 
acres of land at an average price of 
$79.68 per acre. About 1600 acres will 
be under water when the reservoir is full. 
Plans and specifications were prepared 
by the writer under the direction of Mr. 





tEng. News, Aug. 10, 1911, p. 169. 


Soc. C. E., of Fort Worth, Tex., were re- 
tained as consulting engineers. 

SLUICEWAY—Prior to the construc- 
tion of the dam a concrete sluiceway 
4x6-ft. in section was constructed to take 
care of the water of the creek. This 
sluice was fitted with a wooden gate at 
its upstream end and enough water was 
retained in the creek bed for use during 
construction. After the completion of 
the dam the sluice was plugged with 10 
ft. of concrete placed near the gate, and 
clay was tamped in to a point underneath 
the first and second berme and at the 
center of the dam. 

Considerable trouble was experienced 
in making the plug watertight as the 
sluice had developed cracks extending 
from about 6 in. above the floor on one 
side to a corresponding point on the 
other side. The floor did not show any 





after which the valve was* closed, and 
as no water appeared for three days it 
was decided to finish the plugging. Clay 
was tamped in to a point about 25 ft. 
from the downstream end of the sluice, 
where another 5-ft. section of plain con- 
crete was put in. Then 15 ft. of clay 
and finally another 5-ft. section of con- 
crete were added. At present there is 
about a 25-ftrhead of water on the sluice 
with no sign of -seepage. 
EMBANKMENT — The earth 
ment forming the main part of the 
dam is shown in plan, elevation and 
cross-section in Fig. 1. Along the cen- 
ter line of the trench excavated for the 
clay puddle, sheet piling composed of 
three thicknesses of 3x12-in. yellow pine 
timbers was driven. Near the creek bed 
this piling was driven 26 ft. deep. The 
sheet piling on the spillway end was 
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stopped 240 ft. from the spillway wall, 
and an 18-in. concrete core-wall con- 
structed extending about 2 ft. into the 
solid rock on which the spillway is built. 
On the pumping station side the sheet 
piling was stopped about 114 ft. from the 
pumping station wall and an 18-in. con- 
crete core-wall built the remaining dis- 
tance. 
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bankment was placed by wagons. Ele- 
vating graders being used to load the 
wagons, all material being taken from 
above the dam. 

PAviING—The upstream slope of the 
embankment as shown in Fig. 1 is paved 
with 6-in. concrete slabs reinforced with 
1%4-in. diamond mesh expanded metal. 
The slabs are placed on 3 in. of tamped 
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Fic. 2. CROSS-SECTION OF SPILLWAY OF THE WHITE ROCK CREEK DAM 


Before starting the fill all top soil on 
the dam site was removed to a depth of 
18 in. except at the creek bed where all 
¢oil was removed down to clay. The area 
of the dam was roughened by plowing it 
into furrows lengthwise of the dam about 
6 in. deep and about 30 in. apart. The 
embankment was constructed of selected 
earth and clay placed in layers of about 
12 in. in thickness, free from hard lumps, 


gravel, and are 8 ft. by 10 ft., cast in 
place with joints broken. This paving 
was started at the berme Elev. 125 and 
continued to Elev. 150. 

SPILLWAY—The_ spillway was con- 
structed substantially as shown in Fig. 2 
with the exception that 100 ft. of the 
floor was omitted on the downstream end, 
it being considered unnecessary to use 
the concrete floor on a solid rock founda- 
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were constructed entirely across the < 
way at distances of 50 ft. center to 
ter, and over each cross wall. Lx 
tudinal joints were made in the s 
manner. The 50X50-ft. floor slabs \ 
placed so as to break joints. 

The spillway is equipped with 24 
flash boards for storing 2 ft. additi 
water. 

INTAKE TUNNEL—The water enters 
the pumping station through a 6X8-! 
reinforced-concrete tunnel. An open 
15 ft. wide was originally planned, 
after making borings and starting 
work the amount of rock encounter 
seemed so much greater than contem- 
plated that it was decided to make ; 
straight cut into the hill 9 ft. wide, and 
to construct a concrete tunnel. This cut 
was back filled with selected material 
well sprinkled and rolled. A saving of 
about $7,500 was made over the cost of 
the open cut. 

PuMIPNG STATION—The pumping sta- 
tion is located at the northwest end of 
the dam, and is 50 [34 ft. in plan and 45 
ft. high. The boiler room is equipped 
with three 300-hp. return tubular boilers 
with feed-water heater, feed pumps, fire 
pump, auxiliary engine and dynamo. The 
engine-room is 67 ft. by 50 ft., with 
room for two pumping engines of 20 mil- 
lion gal. daily capacity. 

A cross-section of the pumping sta- 
tion and intake wells is shown in Fig. 4. 
The building is well equipped with store- 
room, tool-room, bath-room and engi- 
neer’s office. The engine-room is 
equipped with a 12-ton hand-power travel- 
ing crane. The boiler plant has a 140-ft. 
reinforced concrete chimney. A _ spur 
track from the Missouri, Kansas & Texas 
Ry., 2% miles in length, greatly facili- 


Fic. 3. GENERAL VIEW OF THE WHITE Rock CREEK DAM AND RESERVOIR OF DALLAS, TEXAS 


and sprinkled and rolled with a corru- 
gated roller weighing about two tons. 
This roller was found to be unsatisfac- 
tory, and a 15-ton roller was substituted. 
The placing of the material in the dam 
was accomplished by two balanced cable- 
ways one with a 4-cu.yd. bucket and one 
with a 3-cu.yd. bucket. By this means 
the material was placed to Elev. 140, 
after which the cable ways were removed 
and the remaining portion of the em- 


tion. The side walls, however, were car- 
ried about 3 ft. into solid rock, and ex- 
tend 400 ft. below the center line of the 
dam. The floor was constructed of con- 
crete composed of 1 part cement, 2 parts 
sand, and 4 parts gravel, laid in 50-ft. 
sections reinforced with 3-in. mesh, No. 
10 gage, expanded metal placed 2 in. 
from the top of slab. 

Expansion joints 6 in. deep made of 
two thicknesses of heavy building paper 


tates the delivery of construction material 
and will be used for the delivery of coal 
when the station is complete. 

The water is taken directly into the city 


. distribution system by a 36-in. main, con- 


necting with two city mains at the corner 
of Live Oak and Fitzhugh Sts. Near Sta. 
78 on the pipe line is a steel standpipe 
20 ft. in diameter and 70 ft. high, con- 
nected to the pipe line by a 16-in. pipe. 
This is intended to serve as surge tank. 











January 18, 1912 


The accompanying” tables give the 


temized cost of the entire project: 
NGINEERING AND LEGAL SERVICE 
special attorneys for purchase 


Of 1ABEa sikse eet wes eds cesses $5,000.00 
ynsulting engineers ... =< 6,000.00 
City engineer, 3 months at : 
$200 (OBL D 6 ccc cence een enee 600.00 
Jans and specifications, 1 mo. . 
(eBt.) -ceeccevcccveresevescs 125.00 
Printing specifications ....... 34.00 
One engineer, 18 mo., at $125.. 2,250.00 
One levelman, 18 mo., at $75 1,350.00 
One concrete inspector, 18 mo. z 
1,350.00 


at ‘$75 “wee ee bd evaccusaesoees 
Two rodmen, 18 mo., at eee. ‘ 
Preliminary surveys (est.). 


LAND 
eed eae kw bo 6 6 ie $176,420.92 


1,800.00 
750.00 


2,213.64 


acres 


CONTRACTS 
$16, 06 ae 


VARIOUS 


Clearing reservoir site....... 
Pencin® «2c cccccccccesecceses 
Roads, changing location, 
Fipe line 
Standpipe 
Pumping 
Traveling crane 
Concrete chimney 
Pump foundation , 
Twenty million-gallon pump. 
Boilers and fixtures.......... 
Grubbing, 9.75 acres, at $35... 
Removing material from bed 


complete 
station 





of creek, 1651.06 cu.yd., at 

COR etude eee eet Sbeecee ss 1,155.74 
Removing objectionable top 

soil, 12,773.2 cu.yd., at 18c... 2,299.18 
Excavation of puddle trench, 


746.66 


13,641.32 


3733.30 cu.yd., at 20c...... 
Furnishing and driving sheet 
piling, 284,192 ft. B. M., at $48 
Earth excavation in pump sta- 
tion walls and intake well, 
659.39 cu.yd., at 60c........ 
Rock excavation in pump sta- 
tion walls and intake well, 


bo 
to 


395.63 


1318.10 cu.yd., at $1.75...... 2,306.68 
Conerete in pump station and 

intake well walls, 1353.75 

cu.yd., at $9.95. Die Kd ark ate 13,469.81 
Earth excavation in intake 

tunnel, 2402.04 cu.yd., at 30c. 720.61 
tcck excavation in intake 

tunnel, 1143.91 cu.yd.,, at 

CRIs 0 hid a abs eee ck 08 O's. 0 1,715.87 
Concrete in intake’ tunnel 

432.90 cu.yd. at $9.30....... 4,025.97 
Backfill over intake tunnel, 

1776.24 cu.yd., at 16c....... 284.20 
Placing clay puddles, 6963.06 

Sea eee ae 4,525.99 
Concrete walk over spillway, 


450 lin.ft., at $3.60.......... 1,620.00 


Concrete in retaining walls for 


upstream face paving, 955.36 

as Ee NGO oe ek eec es 6,305.38 
Earth excavation in spillway, 

30,872.45 cu.yd., at 2ic...... 6,483.21 


Rock excavation in ‘splilway, 
29,209.18 cu.yd., at $1.05..... 
Concrete in sidewalls of spill- 
way, 940.05 cu.yd., at $9.95.. 


30,669.64 
9,353.50 


Concrete in floor and cross- 
walls of illway, 4585.54 ps 
sO THOS o's nen vsenes 34,391.55 


Concrete in dam of spillway, 
855.69 cu.yd., at $7.60....... 
Earth excavation in sluiceway, 


6,503.24 


946.29 cu.yd., at 80c......... 757.03 
Construction of sluiceway 
complete, 335 lin.ft., at $9.50 3,182.50 
Filling sluice with concrete, 
5 SSS SS ae 472.88 
Filling sluice with siae. puddle, 
286.5 lin.ft.. at $1.76........ 501.38 
Placing material . embank- 
ment, 333,680.78 cu.yd., at 
UR ha wih nciois 4.0 4\0'0.09 080: 115,119.87 
Paving upstream slope of dam, 
13,636.96 sq.yd., at $1.45..... 19,773.59 
Construction of drains on 
downstream geese. 1956.5 
8 Se Se. rE 2,641.28 
Censtruction of dircharge 
wells, 3 wells at $65........ 195.00 
Sodding downstream side of 
embankment, 19,064.6 sq.yd. 
QM ees seuss eccccccess 1,525.17 
RUE: re.8 64 & 4 Clel we geo. 88 $285,124.03 


The following extra work was per- 
formed: 
Rock exe. W. os 


248.76 cu.yd., at a keke $310.95 
Earth exc. W. dike’ a sta., 

247.83 cu.yd., at 26c......... 61.96 
Earth exc. in pump sta., 718.2 

CUE Be BEG i. ce caves dee 179.55 
Rock exec. in stae sta., "663.4 

cu.yd., at pO vastasecevegs 829.25 
Round piling in piace under je 

sluice, 800 "tia. ft., at 33c. 264.00 
Rock exe. in core walls, 72.95 

CEES Gt 94. TE 55 oso cit neds. 127.66 
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Earth exc. in core walls, 123.33 
SE eae 74.00 
Concrete without reinforcing 
in core Walls, 203.66 cu.yd., 
Oe OPN cand Caeen deeeeecaeedes 1,629.28 
Extra labor and material in 
placing “Non-ab" concrete 
blocks in sluiceway........ 291.27 
| ee ae es ihe a arabe ae $3,767.92 
Grand total all improve - 
ments a eahid . $765,811.60 


The general contract for the dam, spill- 
way, and pumping station foundation was 
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Public Comfort Stations have been 
established in a dozen American cities 
since 1895, according to a special report 
on this subject by Frederick lL. Ford, 
until recently city engineer of Hart- 
ford, Conn. (This report forms the 
major portion of the fourth annual re- 
port of the Commission on the City 
Plan, Hartford, Conn. for the year 
1919-11.) The first two stations were 
built in Washington, D. C., in accord- 


with an act of passed in 


Congress 


ance 


2 a) 


AND INTAKE WELLS; 


Wuite Rock CREEK RESERVOIR 


awarded to the Fred A. Jones Construc- 
stion Co., of Dallas, Tex. Active work 
was begun March 28, 1910, and com- 
pleted Sept. 11, 1911. Work was car- 
ried on under the direct supervision of 
Mr. J. E. Lewis, General Superintendent 
for the contractor. Mr. John M. Young, 
Principal Assistant City Engineer, was 
Engineer in charge of construction. 

The writer would consider this article 
incomplete without mentioning the Hon. 
S. J. Hay, Mayor, Commissioners D. F. 
Sullivan, W. M. Doran, and City Engi- 
neer J. M. Preston, who in the face of 
severe criticism have projected and car- 
ried through according to the advice of 
Messrs. Parsons and Hawley, a project 
that a city several times the size of Dal- 
las could justly be proud of. 

There is at present about two hundred 
million gallons available above the bottom 
of the intake tunnel. The estimated avail- 
able capacity to Elev. 138.5 is six billion 
gallons; with 2-ft. flash boards seven 
billion gallons. At present the average 
daily consumption is eight million gal- 
lons, no sprinkling being required. With 
sprinkling the consumption runs as high 
as fifteen million gallans. The present 
Board of Commissioners have ordered 
meters installed, and within the next 
year it is intended to have the entire city 
metered. 








Tests of Waterproofing Compounds are 
to be undertaken by the Chicago Sub- 
way Commission. Manufacturers of such 
compounds are invited to communicate 
with the commission (Borland Block, 105 
South La Salle St., Chicago, Tll.), with 
a view to having their product included 
in these tests. 


. 


1905 The 


as follows, 


cities having these stations 


are each city having one un- 


less otherwise stated by numbers placed 


in parenthesis Atlantic City, N. J.; 


Baltimore, Md Boston, Mass.; Cincin- 
nati, O Denver, Colo Detroit, Mich.; 
Lawrence, Mass.; New York City (8 in 


Manhattan and 6 in Brooklyn Borough); 


Washington, D. C. (2), and Worcester, 
Mass The number of patrons at the six 
Brooklyn stations, in what Mr Ford 


calls an average year, ran up to the sur- 


prisingly large number of 12,125,317. of 
whom all but 12% were males. The im- 
portance of proper heating and ventila- 


tion is given considerable attention in 
the report The constructional cost of a 
well-equipped public comfort station is 
xiven in the report as ranging from 
$10,000 to $20,000. The cost of the New 


York stations has avéraged less than 
$25,000 each for those in Manhattan 
Berough, and about $20,000 each for 
those in Brooklyn. The station at Law- 
rence, Mass., cost $13,200, and was erect- 
ed in 1907 Operating costs, naturally 
enough, depend largely upon such local 
conditions as number of patrons, char- 
acter of attendants, the number of hours 
the stations are kept open For one of 
the underground stations in Brooklyn, 
N. Y¥., with an average daily patronage 


of about 5100 men and women, the men’s 
department being open 24 hours a day 
and the women’s 16 hours a day, the 
total yearly operating cost was $6751, or 
about one-third of a cent for each pat- 
ron. At some stations the labor item 
alone ranges from 65 to 90 per cent. of 
the total annual operating expense. 
Some public comfort stations in England 
and Scotland are self-supporting. A few 
of the American stations derive in- 
come for the use of pay closets, soap 
and towels. The report as a whole con- 
tains a large amount of detailed in- 
formation regarding public comfort sta- 
tions, both in this country and abroad, 
and should be useful to any city engin- 
eer or other officer charged with the 
duty of designing such stations, or op- 
erating them after they were built and 
and in use. 


some 

















































































































Ee eed a Mee CPR I 


Sadat nace one ee 


Se aS EO eNO SIE A ORIN OS LORE NT 


i 
| 
; 


110 


ENGINEERING NEWS 


January 18, 19) 


Dust in Portland Cement Plants 


There are few branches of industry 
that can vie with that of portland ce- 
ment manufacture in the production of 
dust. Cement, factories working with the 
wet or half-wet process are an exception 
to this, since dust from drying and grind- 
ing the raw materials and in burning the 
clinkers is not encountered. There are 
many sources of dust with the wet pro- 
cess in common with the dry, such as 
the drying and grinding of the coal, 
the grinding of the clinkers and the 
packing of the cement. ,In any case, the 
dust-eliminating question presents itself 
as an urgent problem. The dust col- 


lector has become a necessity for any | 


cement plant. But little experience hav- 
ing been so far gathered in America in 
this particular respect, the explanations 
in this paper will be based on the ex- 
periments and experiences of German 
cement factories, in which such devices 
have been in operation for a long time. 

The dust-eliminating devices used in 
European cement factories have, gener- 
ally speaking, hygienic motives, inas- 
much as the authorities demand the use 
of such contrivances that will protect 
the physical welfare of the workmen and 
keep the environs of the factory free 
from dust. The great progress made in 
this line, however, would hardly have 
been possible for this reason alone, had 
not the dust-collecting devices been found 
to represent the means of great economy 
and money-making. 

Two points to be considered are: (a) 
Dust-eliminating contrivances for de- 
positing or beating down the dust ori- 
ginated in grinding, packing and con- 
veying the materials when the tempera- 
ture of the dust-filled air is normal; (6) 
Removal of the dust from the waste gases 
of the drying drums and kilns, a more 
difficult problem owing to the high tem- 
perature and to the aqueous vapors con- 
tained in the gases. 


DUST-ELIMINATING DEVICES 


With the dust-eliminating devices first 
referred to it is essential that the mills 
and conveying contrivances causing the 
dust be covered or jacketed as tightly 
as possible. It is furthermore of great 
importance to withdraw the dust immedi- 
ately at the place of origin, hence to 
connect the mills and other contrivances 
directly with the exhauster destined to 
remove the dust-saturated air by suction 
instead of allowing the dust first to pene- 
trate to the outside and then attempting 
to cleanse the space saturated with the 
dust. 

Every dust-eliminating plant consists 
in general of these principal parts, viz., 
the exhauster, the dust separator and 
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the pipe conduits. Absolutely indis- 
pensable for every such plant is the ex- 
hauster which serves to remove by suc- 
tion the dust-saturated air from the 
dust sources and to conduct the same 
to the dust separator; therefore the con- 
struction of this machine requires par- 
ticular discrimination and care. Its volu- 
metrical and mechanical efficiency and 
capacity must be as high as feasible, 
i. €., must be so constructed as to re- 
move suctorially a quantity of air with 
the least possible consumption of power. 
The proper shape of the air wings and 
of the casings are in this device of the 
greatest consequence. The casings have 
to be so constructed as to permit the air 
to leave without any resistance, i. e., 
without any concussions or shocks. 

The width of the suction aperture of 
the exhauster is dependent on the re- 
quisite working result relative to the air, 
multiplied by the degree of depression. 
Greater air actuating work and smaller 
depression necessitate a wide suction 
aperture and vice versa. Considering 
the great number of revolutions in the 
exhausters, reversible ring lubricated 
bearings are the most advantageous. 

For cleansing the dust-saturated air 
drawn through the exhauster by suction 
there are three technical methods in use: 
(a) diminution of the velocity of the air; 
(b) filtration of the air through jute 
filters and (c) elimination by centrifu- 
gal force. 


DIMINUTION OF AIR VELOCITY 


With the first method mentioned of re- 
moving the dust, the dust-saturated air 
is led into large chambers and thereby 
undergoes a diminution of speed pro- 
portionate to the cross-section of the 
chamber. Consequently a large portion 


of the dust is deposited on the bott: » 
of the chamber. In order to produ 
satisfactory results, such chambers m: 
have relatively considerable dimensio: 

It is not difficult'to free small mills fro, 
dust by this contrivance, but for larg:r 
plants the requisite dimensions must in- 
crease according to the third power of 
the size of the plant. In Europe, where 
the cement industry dates rather far 
back and where the rotary kilns were 
taken from America, the spaces enclosed 
by the now disused ring kilns are suit- 
ably utilized as dust chambers, being 
sufficiently spacious for that purpose. 
Moreover, the construction of such dust 
chambers is not expensive, provided the 
requisite space is available. They may 
be built from cement or gypsum boards 
2 in. thick, as in many factories in Ger- 
many. The dust falling to the bottom of 
the chamber is removed automatically 
by a screw, spiral or chain conveyor. 
The separation of dust may also be in- 
creased by constructing baffle works in 
the chamber which causes contact or 
friction with the air. Sometimes we find 
objects of resistance in the shape of 
wire-netting stands or hemp skeins sus- 
pended in the chambers, such devices 
causing the dust first to adhere to them 
and then drop to the bottom of the 
chamber. The greater portion of the dust 
may be deposited by the aid of such 
dust chambers, but a certain amount of 
dust will always be taken along with the 
air escaping from the chambers. 

Dust FILTERS—In a consideration of 
the dust filter, the device most used for 
the separation or elimination of dust, 
two principles are involved: (a) the ex- 
hauster is inserted between the source 
of dust and the filters so as to cause 
the dust-saturated air to be pressed in- 
to the filter; or (b) the exhauster is ar- 
ranged behind the filter and draws the 
dust-saturated air from the mill through 
the filter. The latter construction has 
found great favor in Germany as made 
by the firm of Betts, at Luebeck. 


This dust collector consists of a num- 
ber of separate sections of hose through 
which the dust-charged air is drawn by 
suctions. The dust adheres to the in- 
terior surface of the hose while the 
cleansed air is allowed to escape to the 
outside. In order to remove the dust 
from the apparatus the different hose are 
knocked out alternately and in shifts 
at regular intervals of time, by means 
of an ingenious mechanism. The suc- 
torial action of the exhausters is sus- 
pended temporarily for these hose or 
sleeves by the automatic reversion of 
a flap or valve provided in the suction 
trunk. -At the same instant the sleeves 
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ed from the dust by repeated rais- 

4 sudden dropping. Besides this 

cmospheric air flowing in under 

pressure and entering the interior 

, the outside through the casings 

ie sleeve cleanses the latter com- 

ely. While part of the sleeves are 

being cleansed the exhauster draws 

the dust-saturated air by suction through 

the rest of the sleeve sets. Thus no inter- 

ruption takes place and the dropping 

dust is carried away by a screw conveyor. 

To give an idea of the extensive appli- 

cation of these dust-eliminating plants, 

it may be stated that 20,000 sleeves 

with 1,600,000 sq.ft. of surface were in 
operation. 

Of numerous factories that construct 
similar devices reference will be made 
only to the firm of Simon, Baumann 
and Buehler. The author saw last spring 
a plant furnished by them in the Portland 
cement works of Dyckerhoff and was 
astonished at the absolute freedom from 
dust of the milling plants of that large 
factory. This firm also constructs appar- 
atus in which the sleeves are cleansed 
by a frame continually moving up and 
down on the outside of the sleeves, 
whereby the dust is shaken off. 

This device differs in principle from the 
dust filters in that the dust-saturated air 
is not drawn by suction through the 
filters, but is pressed in. The dust- 
charged air first proceeds into the exhaus- 
ter and thence into the interior of the 
filters, while the cleansed air leaves the 
filters and escapes directly to the outer 
air. The simplest arrangement of this 
order consists of a series of long sleeves 
suspended one beside another, perferably 
underneath the roof. They are about 
30 ft. to 36 ft. in length and 3 ft. in diam- 
eter. The dust-charged air is introduced 
from above, the dust being deposited at 
the side and drops into bags provided 
underneath. Each filter sleeve is connec- 
ted with the common tube conduit 
through a tube flange and by means of 
a slide may be disconnected. The sleeves 
are either knocked out with a bamboo 
cane once a day from the outside or they 
are cleansed automatically by a frame 
sliding up and down. This method of dust 
elimination is used with the greatest 
possible success and has besides the 
advantage of great simplicity. In the 
cement factory at Offenbach, Germany, 
still better results are produced by the 
dust-charged air entering through the 
first sleeve and passing all of the sleeves 
consecutively zig-zag fashion from the 
top to the bottom of the device. 

A gigantic plant of this order has re- 
cently been constructed by a prominent 
cement factory in Germany. In a special 
structure made of corrugated sheet metal 
and having a height of 45 ft. are sus- 
pended no less than 144 sleeves, and in 
order to obtain more surface calculated 
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on the same space, the sleeves were 
given a diameter of only 10 in. From 
each of these filters every day a sack 
of cement is separated. In the morning 
and in the evening the filled sacks are 
taken off and replaced by empty ones. 
After some preliminary experimenting, 
the plant now is working to perfection. 
Owing to the absence of any machinery 
in this arrangement, there are no repair 
expenses whatsoever. 

On the same principle is based the 
so-called “Perfection” apparatus made 
by Rau and Prinz of Milwaukee, but 
which the author has more often seen 
in operation in Germany than in America. 
The construction is as follows: 

The dust-charged air, drawn suctori- 
ally from the dust sources by an ex- 
hauster, is conducted through a pipe con- 
duit into the central drum of the appa- 
ratus, in which a great number of radially 
arranged conical filter tubes terminate. 
The dust-charged air is distributed uni- 
formly over the whole of the filters and 
the cleansed air escapes directly into 
the outer air. The drum is revolved 
periodically, so that one of the numerous 
rows of sleeves or tubes always stops 
vertically above a receptacle in the ventre. 
vertically above a receptacle in the centre. 
At this moment two rubber hammers 
beat down upon the row of sleeves, caus- 
ing the dust to fall off, whereupon it is 
removed automatically by a screw con- 
veyor from the centrally arranged re- 
ceptacle. The cleansing of the sleeves, 
however, is simultaneously effected by 
the exhauster connected with the recep- 
tacle drawing a powerful current of air 
through the filtering sleeves. The ap- 
paratus is constructed so as to allow any 
deficiency in its functions to be ascer- 
tained at once. 

In the selection of a filtration con- 
trivance the particular conditions pre- 
vailing in the factory installing the de- 
vice are to be considered. The leading 
principle in all these dust filters is the 
advisability of providing as large a filter- 
ing surface as possible. 

CENTRIFUGAL ELIMINATION—The third 
method of eliminating::the dust is 
based on the utilization of centrifugal 
force in the shape of so-called cyclones. 
The dust-charged air is blown tangential- 
ly into a cylindrical sheet-metal recep- 
tacle. The coarser parts are thereby 
flung upon the sides and fall out below 
at the conically shaped point of the cy- 
clone. The author does not hold a high 
opinion of the eyclones where they are 
to serve for the elimination of dust 
from milling, or packing plants. This 
opinion is based on observations of such 
a plant in an American cement factory. 
The finest dust is not separated, but is 
whirled with the air current leaving the 
cyclone, into the outside air. 

In the author’s opinion a cyclone can 
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be considered only as a preliminary 
dust collector, provided it is brought in 
connection with filtering sleeves. Such 
a_ filtering apparatus is placed on the 
market by the firm of Pfeiffer Brothers 
in Germany, and has proved a success 
wherever it has been introduced. 


REMOVAL OF DusT From WASTE GASES 


The dust-eliminating apparatus so far 
described is applied in the suctorial re- 
moval of air at a normal temperature 
in raw mills, cement mills and in the re- 
moval of dust from conveying and pack- 
ing contrivances. The apparatus may 
also be employed for the removal of 
the dust from the drying drums for raw 
material and coal. In these cases, how- 
ever, two things have to be taken into 
account: (a) The workman attending to 
the drying drum must keep the tempera- 
ture of the escaping vapors high enough 
to prevent the steam therein from un- 
dergoing condensation; he has at the 
same time to take care that the exhaust 
vapors always contain sufficient steam 
and are not so hot as to burn or scald 
the filters; (6b) The casings enclosing 
the filters have to be made from sheet 
iron so that in the case of an ignition 
of the filters the fire is prevented from 
spreading. 

In the writer’s experience he has wit- 
nessed two such ignitions, and to dem- 
onstrate how carefully these things 
should be observed, one of the cases 
will be related. A “Perfection” appa- 
ratus was installed for the coal mill, 
which had been placed out of operation 
from Saturday until Monday and the 
dust-cleansing apparatus had been put 
out of commission at the same time. 
The coal dust adhering to the yet un- 
cleansed filters set the whole apparatus 
on fire by spontaneous ignition and 
caused a considerable conflagration. If 
the cleansing apparatus had been caused 
to make only one more revolution, so 
that all the filter sleeves would have 
been knocked out, this fire scould not 
have originated. 

Similar things may occur when the 
waste gases of the drying drums are 
conducted at too high a temperature 
through the filter sleeves. This may, 
however, be obviated by causing cold 
air from the free space to be drawn by 
suction at the same time, prior to the 
entrance of the hot gases into the filter- 
ing sleeves, thereby decreasing the tem- 
perature. It goes without saying that in 
that case the filtering surface must be 
so much larger according to the quantity 
of the cold air introduced. 

The greatest surety in freeing the 
heated drying drum vapors from dust 
can be attained by a dust chamber, 
which, however, must be well insulated 
in order to obviate the condensation of 
the steam. These dust chambers, on 
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the other hand, will prove absolutely un- 
available and useless, if they are too 
small and not properly arranged. In 
this particular case, the pipe conduit 
leading from the exhauster to the dust 
chamber has been laid horizontally, with 
the result that the pipe is filled with 
dust in a short time. To overcome this 
defect the ventilator is run at a higher 
speed, thus preventing the pipe from be- 
ing clogged and closed with dust, but 
at the same time causing at least 5% 
of the raw material to be carried away 
through the flue or smoke stack. It 
stands to reason that the dust chamber 
is far too small for the extraordinarily 
strong air pressure; with the high velo- 
city of the air the dust is not allowed 
to deposit itself in the dust chamber. 
An inclined position of the pipe would 
of course have remedied all trouble. 
The construction of the pipe conduits is 
of the greatest importance, but this part 
of the greatest importance, but this part of 
the subject cannot be enlarged upon here. 

As these dust chambers, however, 
have to be very large, otherwise there 
will always be some fine dust carried 
along, and on the other hand, as the 
cyclones, which in other respects would 
suitably serve for heated vapors, fail 
to give satisfactory results, the puri- 
fication of the gases from the drying 
drums has been variously effected and 
introduced in Europe by water or steam 
diffusion. 

Dust elimination by the wet process 
will be applicable wherever there is suffi- 
cient water available and where the slur- 
ry can be used. Such apparatus for 
the freeing of the drying drums from 
dust has been in operation in Germany 
in two of the plants of the company 
with which the author was connected. 
The construction which has proved the 
better and more efficient consists of 
sheet-metal tubes bent serpentine fashion, 
at one side of which the dust together 
with the vapors -nters, while at the 
other side they escape in a purified con- 
dition into the free air. In the in- 
terior of the sheet-metal tube referred 
to there are water nozzles rigidly at- 
tached, which serve to spray incessantly 
finely diffused water into the rising va- 
pors. The dust deposited in the shape 
of slurry flows into a receptacle or res- 
ervoir provided underneath the apparatus 
and is carried uniformly by a pump to 
the mixing worms, which serve for feed- 
ing the raw meal to the kilns, being thus 
burned at the same time with the raw 
meal. The consumption of water of 
such a separator amounts to about 22 
gals. per min. The slurry pump has a 
capacity of 30 gals. per min. The ven- 
tilator that draws the gases through the 
serpentine shaped tube needs but 4 or 5 
hp. for its operation. This apparatus, 
which was invented by a German machine 
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factory, works -excellently, provided the 
water nozzles are cleansed once a week. 

In France a spraying system is em- 
ployed with success, which is constructed 
as follows: The hot waste gases enter 
through a narrow tube from below into 
a wider tube, in which ring-shaped cells 
are provided in order to diffuse the gases 
as much as possible over the cross-sec- 
tion of the tube, thereby preventing them 
from flowing merely through the tube 
in the centre. At various places in the 
interior of the tube there are water 
sprays which are so fitted with small 
apertures or perforations as to cause 
the water to be diffused funnel fashion 
in all directions. The water that has 
been formed can run off through a later- 
ally disposed pipe. 

In a factory on the Rhine the author 
saw a contrivance in which the ventilator 
drawing the gases away from the drum 
serves at the same time to diffuse the 
water and to separate the dust within its 
casing. This apparatus works to satisfac- 
tion. The wing wheel of the ventilator 
has scoop rings which are immersed peri- 
odically in the water and fling it with 
great velocity against a very fine wire 
netting, thereby diffusing it. The gases 
are thus brought into the most inti- 
mate contact with the finely diffused 
water and the thin-liquid slurry is sepa- 
rated, which is carried away laterally. 
The disadvantages of this apparatus how- 
ever, in the author’s opinion, consist in 
the consumption of water being excessive, 
while the ventilator has of necessity to be 
built very stoutly and requires a good 
deal of power. — 

If a cement factory is intended to be 
kept free of dust, it is naturally of the 
greatest importance that it should act as 
a powerful agent in this direction if 
the production of dust is to be reduced 
to a minimum. It stands to reason that 
any dust that is kept away or avoided 
requires no elimination. In connection 
with the drying drum a novel device was 
recently introduced in Germany, which 
almost precludes the development of 
dust from the very outset. The develop- 
ment of dust in the ordinary drying drum 
is caused by the material in the interior 
being raised to a height of from 4 to 6 
ft. by rectangular iron devices and then 
dropped. In the improved novel con- 
struction the interior of the drum is 
divided into 54 cells. The material, when 
the drum revolves, is turned over slowly 
and very little dust is originated. The 
efficiency of the device lies in the uni- 
form distribution of the heating gases 
and in the greater surface of the sides. 
This drum has been patented by a ma- 
chine factory in Germany. 

ELIMINATION OF Dust FROM ROTARY 

KILNS 

The elimination of dust from rotary 

kilns is particularly difficult in America, 
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because, in contradistinction + the 
European fashion, individual sta. 9; 
but little height are in use. (© the 
other side a whole row of kil s js 
served by a brick smoke stack of dou 
200 to 300 ft. The author fails ©. see 
any advantage in the use of indi, dua| 
stacks. On the contrary, he is o° the 
opinion that there are a number o! rea. 
sons why the high brick stacks s ioulq 
be given decided preference. 

The most simple contrivance for the 
elimination of the dust from the kilns 
is the dust chamber with automatic emp. 
tying device. In this case, however, 
the dust chamber is an absolute neces. 
sity, even if other contrivances for the 
purification of the kiln vapors from dust 
are employed. In the chambers sieve 
walls are preferably arranged to which 
the dust adheres. It has been attempted 
to purify the waste vapors through fil- 
ters and for this purpose particular fil- 
tering sleeves have been produced from 
incombustible asbestos fiber material. 
This mode has, however, not proved a 
success. Thereupon combinations of 
dust chamber and certain after-cleansing 
apparatus have been constructed. In 
these combined devices the vapors pro- 
ceed through a dust chamber which is 
fitted with rocking or shock sides and in 
which a great portion of the flying dust 
forced along is separated. In the rear 
of the dust chamber are provided two 
water-dust depositors, into which the va- 
pors are uniformly distributed. 

In order to render the deposition of 
dust in the dust chambers more effica- 
cious, particular depositors for the flying 
ashes have been recently constructed 
and patented. They are placed in the 
cross-section of the chamber and com- 
pel the smoke vapors to undergo a con- 
tinuous change of direction when passing 
through the chamber. These depositors 
consist of pocket-like pieces of sheet 
metal which are disposed within the dust 
chamber. 

These devices are in most cases suff- 
cient when applied in connection with 
the high European smoke stacks. The 
very small amount of dust that is still 
forced along is carried away to great 
distances and is not observable in the 
vicinity of the factory. 


UTILIZATION OF WASTE GASES 


The waste gases of the kilns also con- 
tain, besides the dust, which can be re- 
covered, another constituent which m2y 
be turned into money again. This is the 
heating value contained in the high te7- 


perature of the waste gases. In most 
factories of Europe and America this 
heat flies out of the stack without being 
in any way utilized. 

When utilizing the waste gases for 
drying the raw material the heating value 
of the same is utilized but half and dy 
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strong draft that is then produced 
-he drying drums the flying dust of 
kiln is joined by the dust developed 
the drying drums, which must then 
deposited by the application of one 
the several methods referred to above, 
it is, with the very extensive dust-elim- 
rating contrivance. It has therefore 
been attempted to employ at the same 
time the same contrivances for deposit- 
ne the dust that. are used for the utili- 
vation of the heat of the waste gases 
The attempts to attain this purpose ori- 
ginated in America, where the heat of 
the waste gases was used for producing 
steam. The first plant of this kind was 
the steam boiler installation of the Naz- 
areth Portland cement factory, which, 
however, was not successful. Better re- 
sults were obtained by Professor Car- 
penter of Cornell University, but be- 
yond making various trials no tangible 
results have been produced. 

A practical shape was given to this 
underlying idea in Germany, where sev- 
eral such plants, which at the same time 
eliminate the dust and utilize the heat 
for the raising of steam, have been in 
successful operation for several years. 
The succession of the several appliances 


in this plant is: kiln, boiler, dust cham- - 


ber, smoke stack. The dust chamber 
here serves for the deposition of the last 
dust particles. The principal quantity 
of dust adheres to the tubes of the 
tubular water boilers and then drops 
down to be carried away automatically. 
Of course with the completion of this 
device extended preliminary experiment- 
ing has been necessary and the proper 
success is solely dependent on the man- 
ner in which the boilers are walled in. 
The dust adhering to the tubes is re- 
moved by compressed air, a process 
which offers no difficulties whatever. 
Naturally, special precautionary meas- 
ures are to be taken to avoid a cooling 
down of the tubes of the boiler when 
blowing off. The blowing off by means 
of steam has been an entire failure. 

The author regrets that he is unable 
to present particulars concerning the de- 
vice with which he is well acquainted, 
since it is an invention by a cement 
company which has so far applied this 
method only in its own works. Certain 
details may be given, however, in re- 
gard to the efficiency of the plant. 

One of the principal advantages with 
this method consists in the flying dust 
being separated. The heaviest particles, 
consisting of the already burned and 
finest cement, drop in consequence of 
their own weight to the first boiler tube 
rows and are taken up independently, and 
immediately added to the cement. It 
has been demonstrated: by examination 
that the cement gains considerably in 
quality and strength by the addition of 
these constituents. The lighter parts are 
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first knocked against the rear rows of 
the boiler tubes or are deposited in the 
dust chamber. They consist of under- 
done cement or raw meal and are burned 
again. The steam generated by the 
boilers located behind the kilns is al- 
most sufficient for actuating the en- 
tire rotary-kiln plant and the mills in 
the raw mill. In this plant the waste 
gases are utilized by 14 boilers, which 
in turn serve as dust separators. Seven 
of the 14 kilns communicate with a 
special stack 300 ft. in hight which is 
connected with the dust chamber lo- 
cated in the rear of the boilers. The 
boilers situated behind the kilns have 
themselves no auxiliary firing and are 
served by two laborers, who have nothing 
to do but replenish the evaporated water. 
The evaporation being dependent on the 
working of the kilns, a special boiler, 
in addition to those connected with the 
kilns, which is continually fired, serves 
to compensate the requisite quantity of 
steam for the machines. According as 
the rotary-kiln boilers supply more or 
less steam, the extra boiler must be 
fired in a greater or lesser degree. In 
this plant 60 bbl. of dust are collected 
daily, a fact which may demonstrate its 
economical character. 

The problem of completely utilizing 
the waste gases of the rotary kilns and 
of freeing them from dust is considered 
solved in Germany. In the place of the 
ordinary draft furnished by the smoke 
stack a large exhauster is used for the 
kilns which draws the waste gases 
through a system of economizers, steam 
boilers and superheaters, where they are 
sufficiently cooled to be blown directly 
into one of the filter dust-eliminating ap- 
paratus. This installation is under con- 
struction and the author is unable to 
present any particulars at this time. The 
importance of this contrivance is sig- 
nificant in that, on the one hand, the 
smoke stack becomes completely super- 
fluous, while the gases are entirely freed 
from dust and the waste heat is utilized 
up to the highest potency for generating 
steam. 


Economy OF Dust ELIMINATION 


In order to demonstrate and to prove 
what enormous quantities of cement may 
be saved by the dust elmination in cement 
and raw mills, an example for practical 
experience will be given. The plants of 
the works referred to are fitted with 
Bett’s sleeve filters with which daily ex- 
periments and tests were made. This 
factory has a daily production of 1000 
bbl. In one day, i.e., in 23 hours, 3800 
kg., or 166 kg. per hr., of cement was 
collected. As conditions are in Germany, 
where 100 kg. of cement cost about 75c., 
the daily gain is approximately $28.50. 
In the raw mill about 2000 kg. of meal 
are collected, representing a value of 
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about $6. Hence the daily saving 
amounts to about $34.50, or $10,350 per 
year, reckoned as 300 days. 

The dust-eliminating plant for this 
factory had involved an expenditure of 
$4,500. For power, the annual outlay 
amounted to $750, and about $250 was 
expended for repairs. The expense of 
the plant therefore was covered by the 
savings in about 6 months. The quan- 
tities of dust that are regained in a dry 
State by the application of the dust fil- 
ters amount to from 2 to 4% of the 
entire output. 

These results were produced in a 
Silesian factory by the aid of Bett’s fil- 
ters. A second instance of the practical 
working of a slag cement factory is one 
in which dust filters from the works of 
Simon Buehler and Baumann are in 
operation with the best success. In this 
factory which has an output of 16,500 
tons, a yearly saving of 495 tons was 
effected in cement meal alone, by means 
of the filters, which, at the rate of $4.50, 
amounts to $2,250. This quantity of re- 
covered material would otherwise have 
been lost as waste material. This in- 
stance may serve as a computation of 
rentability for the purpose of demon- 
strating how excellently such plants 
make themselves pay. 

The gain that is open to proof is thus 
demonstrated in black and white. But 
an advantage or gain of at least the same 
value is involved in various other cir- 
cumstances, with which a rationally ap- 
plied dust-eliminating plant, offer con- 
siderable economical advantages. 

Above all, it must be mentioned that 
the working power of the mills will be 
perceptibly increased if the heat pro- 
duced by the disintegration of the never 
entirely dry limestone, cement clinker 
and steam is carried away. 

Furthermore, by dust elimination the 
depositing of the dust on the machinery is 
avoided, whereby the wear and tear of 
the same is considerably reduced. It 
is less the raw meal than in & far higher 
degree the cement meal that produces 
wear on the rotating machine parts, in 
the manner of emery, more particularly 
when it has access to bearings which can 
never be so protected as to be entirely 
dust tight. There is not the least doubt 
that the superintendence and the tending 
of the machine plant are also materially 
facilitated in avoiding such disturbances. 

In conclusion, it may be mentioned 
that the health and life of the laborers 
working in cement factories speak forci- 
bly for the introduction of. dust-eliminat- 
ing plants, while they offer in addition 
the advantage of having and obtaining 
steady and more cheerful workers. 

The author believes that he has treated 
the subject sufficiently to demonstrate 
that the dust-eliminating problem merits 
close attention, and that all cement fac- 
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tories will have to concern themselves 
with this problem for economical reasons. 
If a factory having a daily output of 1000 
bbl. saves upwards of $10,000 a year by 
recovering the otherwise lost dust from 
the raw and cement mills, the great 
losses accruing to factories producing 
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5000 or 20,000 bbl. per day may be easily 
calculated. Furthermore, if it is con- 
sidered that by means of suitable con- 
trivances the whole of the dust and the 
high waste gas temperatures which now 
escape from the stacks of the kilns can 
be utilized to advantage, it cannot be 
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regarded as an exaggeration that in 
American cement industry many hun 
thousand dollars are wasted and sq 
dered every year, and that at a time \. 
the price of cement has fallen to a | 
leaving hardly any margin for the m: 
facturer. 


The Management of Water-Works 


It is the custom for the President to 
speak to you at the annual meeting, upon 
some serious matter. Last year, our 
President gave us a most interesting sur- 
vey of the whole field. of water-works 
business throughout the civilized world. 
Today, I choose a narrower subject, 
namely: “The Management of Water- 
Works.” I shall refer particularly to 


water-works under municipal ownership, | 


and I wish to consider the matter along 
somewhat broad lines. 

The ownership and operation of water- 
works by cities is a kind of municipal 
trading. That is to say, it has nothing to 
do with government, but is, on the other 
hand, engaging in private business by a 
public body, which business might other- 
wise be performed by private parties. 

In the beginning of the water-works 
business in America, private companies 
played a large part, and many important 
works are still owned by companies; but 
as time has gone on, more and more un- 
dertakings have passed into public owner- 
ship, until a great majority of water- 
works plants are now owned by munici- 
palities. In general, the management of 
publicly-owned water-works has _ been 
good, and has produced results satis- 
factory to the water takers, and not bur- 
densome to the taxpayers. No doubt mis- 
takes are made in municipally-owned 
works, and some of these would be 
avoided by company management, but I 
doubt if the losses growing out of them 
would exceed those to be reasonably ex- 
pected with private ownership of corre- 
sponding works, 

Taking it right through, the public 
ownership of water-works has been the 
most successful line of municipal trading 
thus far undertaken by American cities. 

One fundamental reason for this is, 
that the water-works business is naturally 
profitable. The income is easily and cer- 
tainly collected, and is regular from year 
to year. Water can generally be secured 
and furnished at so small a cost, that 
rates may be at once remunerative to the 
system, and not burdensome to the tak- 
ers. It has thus been possible in Ameri- 
can cities to collect all necessary money 
to conduct the business, and it has rarely 
been necessary to burden the taxpayers 
in supporting these undertakings. These 
conditions have made it easy to operate 
plants without incurring deficits, and with 
general satisfaction to the citizens, and 
have perhaps led to easy-going ways in 
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Speaking with reference 
to municipally -owned 
water - works, the author 
urged the members of the 
association to address 
themselves to better ad- 
ministrative methods, par- 
ticularly as regards ac- 
counting, rates and placing 
water-workson a sound 
financial basis. It was sug- 
gested that municipal, as 
well as private, works 
should earn a profit on the 
total investment, even after 
bonds are retired. 


*A portion of the retiring address of 
the resident of the New England 
Water Works Association, delivered in 
Boston, Dec. 10, 1911. The complete ad- 
dress will be published in a forthcoming 
number of the Journal of the New Eng- 
land Water Works Association. 


*Consulting Engineer, 103 Park Ave., 


New York City. 


some matters, where better business 
methods might have been adopted. 

I propose to talk to you today about 
this general subject, and see if we can- 
not do something toward getting better 
methods adopted by the works with which 
we have to do. I know that some of you 
have already done a great deal in this 
direction, and methods of management 
have been introduced which are admira- 
ble, as relating to particular parts of some 
systems. a 

There was presented to us two years 
ago, an excellent paper on depreciation, 
as applied to the water-works business. 
Discussion brought out the fact that must 
have been known to nearly all of us, that 
systematic calculation and allowance of 
depreciation charges are rarely carried out 
in publicly-owned works. It may be said 
also, that privately-owned water-works 
have, as a rule, ‘neglected to make sys- 
tematic depreciation charges until dur- 
ing the last years, when the regulation of 
such corporations and decisions of the 
courts as to reasonableness of rates, have 
made them imperatively necessary. It is 
now recognized that in the financial man- 
agement of a privately-owned water planf, 
the annual depreciation must be carefully 
calculated and allowed each year, and 
there seems to be no reason why 
corresponding calculation and allowance 


should not be made for a plant that is 
owned by a municipality. 

The reform in regard to depreciation 
charges is a most important one, but it 
is only one of a whole series that might 
be made with advantage. 

Take the case of profits, or the return 
upon the invested capital, or in the case 
of an old plant, the fair value of the 
property. I think it is often true that the 
water-works management is satisfied if 
a balance is left in the hands of the treas- 
urer at the end of the year, after operat- 
ing expenses and the interest on the 
bonded debt have been paid, and perhaps 
some money put into extensions. But is 
this the whole question? Why should not 
a plant earn a fair return on its value, 
regardless of the amount of its indebted- 


. ness? 


There are cases where the bonds origi- 
nally issued to pay for water-works con- 
struction have been paid off, where addi- 
tional construction has been paid for from 
earnings, and where the department is 
free from debt. There are other cases, 
fortunately less common, where bonds 
have not been paid off, where the works 
are depreciated, and where the plant is 
not worth the amount of the bonded in- 
debtedness. Most plants lie between 
these extremes. 

Let us consider for a moment the case 
of the plant that is out of debt. It is 
possible to operate the plant so as to pay 
its way, and to make water rates so low 
that they will cover only operating ex- 
penses, and such other general expenses 
as have to be met, and water may be sup- 
plied at much less than cost. 

Some people believe, no doubt, that 
this is the best way to manage the busi- 
ness, and that when works have once 
been paid for, the public may properly be 
given the benefit of this condition, and 
supplied with water at whatever rates 
less than cost prove to be feasible. 

I am disposed to take another view 
of the matter, and to hold that no water- 
works system can be called really self- 
supporting that does not earn a reasona- 
ble return upon the whole value of the 
plant, regardless of its bonded indebted- 
ness. Certainly, the rates that will suffice 
to make such return are as low as rates 
could be made if the business were now 
being taken up. for the first time, and in 
case the rate of return or percentage on 
the capital is as low as is consistent with 
good municipal management, the rates 
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-eached under this condition may be taken 
as representing the real cost of the ser- 
“if a city has, by good management, or 
‘in any way, acquired a property which is 
\ Juable, and is capable, at fair'rates, of 
producing a net revenue representing a 
fair rate of return on its value, is it not 
the duty of the municipality to manage it 
as any other owner of a trading enter- 
prise would do, to secure the fair return 
that naturally grows out of the business, 
and use that return for the benefit of the 
citizens in any way that is proper? This 
view largely prevails in American cities, 
although it is not frankly recognized. 
There are many cases where the water 
revenue is turned into the general fund 
and serves to diminish the amount of 
money raised by taxation. There are 
cases where bridges and other municipal 
structures having no relation whatever to 
water-works, have been built with water- 
works money. 

What I suggest to you today is, that 
this matter of accounting, which in the 
past has been of a most haphazard char- 
acter, should be reduced to a definite 
basis, and standardized in accordance 
with sound business principles, but with- 
out defining too closely the rates of re- 
turn that are to be earned, which I think 
should properly be left to the good busi- 
ness judgment of those having to do with 
the matter from time to time. 

Then there is the question of taxation 
and free water. Why should public trad- 
ing be done on different principles from 
private trading? Why should a water- 
works be exempt from taxation, and 
why should the water-works furnish 
free water for hydrants, schoolhouses, 
churches, and all other public and quasi- 
public institutions? Probably the under- 
lying idea in many cities has been that 
the taxes that would otherwise be paid, 
night be taken as an offset for the free 
water furnished to the city, and that the 
two things would balance each other, and 
that it would save bookkeeping to let 
matters go without calculation. 

But this certainly is not a good busi- 
ness basis. Why should not the water- 
works plant be assessed taxes on its 
reasonable value, and why should not 
collection be made for all the water and 
services that are rendered ? 

The Interstate Commerce Commission 
has done away with dead-head trans- 
fortation upon railroads. This action 
was a wise one, for the pass system had 
been atrociously abused. It meant a 
drain upon the railroads that could only 
mean higher fares for those who paid. 
But were the passes upon the railroads 
more abused than the free-water arrange- 
ment is abused in the case of munici- 
vally- owned water-works? If passes 
are abolished on the railroads, why 
should not dead-heads be abolished in the 
water business? Certainly because a 
taker is another department of the city 
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government, is not sufficient reason why 
it should be supplied with free water. 

On the railroads in the old days, it 
was, no doubt, true that those who had 
passes caused more trouble and expense 
than other travelers. So, I think, in your 
water departments, you will find that the 
dead-head takers are, in general, those 
who waste the most water, and that it 
costs the most to take care of. That 
which costs nothing is treated with but 
little réspect. The schoolhouses that are 
furnished with free water, will use gang 
closets or self-flushing closets to save a 
little money in plumbing, and the water 
will go pouring through them day and 
night, because the janitor has not suffi- 
cient interest to shut them off at night 
because it costs nothing. 

Our water-works statistics relating to 
physical matters have been well stand- 
ardized. Would it not be worth while to 
extend our form, to include information 
as to the value of properties, the amount 
of depreciation allowed, taxes paid and 
free water furnished, the net earnings, 
and the per cent. which these are of the 
values. To find out the facts is the first 
step. The laws and ordinances that will 
provide for bettering the conditions, may 
be logically expected to follow. 

One reform that might naturally grow 
out of consideration of the business along 
these lines, would be better and more 
uniform schedules of water rates, I do 
not believe that there is any other line 
of business that has such great and un- 
reasonable variety in its schedule of 
charges, as will be found in water-works. 

We have had committees on water 
rates, and a great deal has been done 
to straighten up and eliminate these ec- 
centricities, but much remains to be done. 
The business cannot be considered to be 
in satisfactory shape in any given case, 
until a serious effort has been made to 
find out what revenue is really required 
and to prepare a schedule of rates that 
will distribute that amount as fairly as 
it can be distributed, among all the dif- 
ferent takers, keeping in mind reason- 
able limits of simplicity. 

There are several different ways of 
approaching this subject that have merit. 
Following different ones in different cases 
results in rates that are not easily com- 
pared with each other. I suggest that it 
ought to be possible at this time to agree 
upon a general form of water rates that 
could be used in all cases, but with fig- 
vres omitted, with the idea that they 
would be fixed in individual cases, to 
meet the requirements of the revenue to 
be produced, and the relative abundance 
or scarcity of water. Where water is 
relatively abundant, a larger part of the 
amount to be raised will naturally be 
placed upon the fixtures, and upon the 
privilege of having connection and hav- 
ing water available. Where water is rela- 
tively scarce, the amount to be raised will 
be proportioned in greater measure, or 
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even altogether, upon the quantity of 
water taken by the various consumers. 

Such a uniform schedule might be sim- 
ilar in its general form to the schedules 
with which we are all familiar. Under 
fixture rates, there would be specified 
all the fixtures that would be charged for, 
and the method of rating them would be 
defined once for all, but leaving the 
amount of charge to be made for each 
item to be determined according to the 
requirements of particular cases. Under 
meter rates, the point would be settled 
whether the gallon or the cubic foot was 
to be the basis of the calculation, whether 
minimum rates were to be used, or 
whether instead a fixed charge should be 
made for the service, as recommended by 
our committee some years ago, with an ad- 
ditional charge for all water used, and the 
question of sliding would be taken up as 
to whether the scale should slide, and 
if so, at what points, and those points 
would be fixed, but the rates for water, 
and for the minimum charges or for ser- 
vice charges,would be left to be fixed ac- 
cording to the requirements of each case. 

Schedules made up in this way could 
be directly compared with each other, 
which is something that cannot be done 
with present schedules of water rates, 
except in rare cases—as all of us know 
who have had to do with the rates, when 
effort has been made to investigate them 
by judicial procedure. 

I may mention another question in 
water-works management, that arises in 
the case of cities or towns lying close 
together, and supplied most conveniently 
from one system. Cases of this kind are 
always numerous, and are especially so 
in the more densely settled parts of the 
country, as in New England. There is 
the case of the suburbs of a larger town, 
and the case of several towns lying near 
together, where the most available source 
of supply is at some distance, and where 
a single system would best serve all. 
This is a phase of water-works business 
where municipal ownership, up to the 
present time, has been relatively weak. 
The company form of management has 
had a distinct advantage under these con- 
ditions, because it knew no city lines, 
and could use one system, as far as it 
was physically advantageous to do so. 

In Maine, water districts have been 
formed, the boundaries of which fol- 
lowed the limits of the territory that 
could be conveniently supplied with one 
system of works, rather than political 
boundaries. This plan has also been 
used in other places in America, in 
Europe, and quite generally in Australia, 
and it has been, on the whole, one of the 
most successful means dealing with this 
phase of the question. 

The Metropolitan water district here in 
Boston is, perhaps, the most conspicuous 
case of a successful solution of this 
problem, but in this case the state took 
a hand, so that the works as they stand 
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are quite as much a state affair as a mu- 
nicipal undertaking. 

In other cases, especially in the case 
of suburbs, the works of a city have 
been extended in adjoining country, 
or water has been sold wholesale. In 
other words, the municipality has 
been given leave to extend its trad- 
ing beyond its own boundaries. Ar- 
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rangements of this kind have been 
frequent, and are likely to be still more 
so, and in case one of the towns greatly 
predominates in size over the others, 
there is much to be said in favor of this 
arrangement. But there are many other 
cases where several municipalities have 
independent works, and are so situated 
that physically one system would better 


Letters to the 


The Recall Applied to an En- 


gineering Board: The Pitts- 
burg Subway Ordinance 


Sir—Your editorial article of Dec. 28 
entitled “Drastic Recall Provisions for 
a Board of Engineers,” and referring to 
the ordinance pending before the Pitts- 
burg City Council in the matter of a 
franchise for a subway, seems to call 
for some explanation. The unfailing 
fairness which characterizes ENGINEER- 
ING NEws is a sufficient assurance to all 
its readers that no injustice was intended. 
But it is evident that all of the facts were 
not before the editor. And as one of the 
interested parties I beg your leave to sup- 
ply a few. 

The curious constitution of the pro- 
posed Board of Engineers might, in most 
circumstances, be justly subject to such 
criticism as has been made upon it. But 
it was the result of a compromise. It 
was not done to accommodate franchise 
bidders, for at the time when it was 
adopted there was but one subway com- 
pany willing to undertake the task on 
any terms. The Pittsburg Subway Co. 
did not ask for representation on that 
board until the city authorities insisted 
upon giving to that board a very com- 
plete control over both maintenance and 
operation of the property; to such ex- 
tent that no company could undertake the 
work without having at least an equal 
representation on the board. Under the 
peculiar laws of Pennsylvania covering 
this matter, whatever authority the city 
could exercise through such a _ board 
would bé a clear gain for the-public. So, 
when the company refused to submit 
itself entirely to the board’s control with- 
out having a representation on the board, 
the joint representation was preferred by 
the city authorities as the better way. 

I send you herewith a copy of the en- 
tire ordinance, in which it will appear 
that no veto power is reserved to the com- 
pany. So long as the city insists upon 
exercising a very large control over a 
property in which it does not invest a 


dollar, the people who put up a large 
amount of capital for such purpose will 
naturally want a representation on the 
board. 
E. K. Morse, 
Chief Engineer, Pittsburg Subway Co. 
Commonwealth Bldg., Pittsburg, Penn., 
Dec. 29, 1911. 


[The clauses quoted by us in our issue 
of Dec. 28, 1911, are the same as the 
corresponding clauses in the copy sent 
by Mr. Morse. The veto power to which 
we referred lies in the express authoriza- 
tion to either party to discharge two 
members of the supervisory board of 
three engineers. This condition is aggra- 
vated by the fact that the chairman of the 
board may be removed by either party, 
i.e., by either the subway company or the 
mayor, and perhaps by the city council. 
For this reason we remarked on the in- 
stability of the board. 

The proposed ordinance is peculiar in 
other clauses than those we quoted when 
commenting on the “recall” provision for 
the board of supervisory engineers. It 
will suffice to quote two clauses, which 
have a bearing on the powers and re- 
sponsibilities of the board of engineers: 

(1) The duties of the board, beside 
approving the detail plans for the work, 
include, among other things, the very 
broad functions described as follows: 


All matters affecting or touching the 
operation of said railway or the admin- 
istration of the affairs of the company 
shall be subject to the inspection and 
approval of said board. 

What this means is doubtful. It sug- 
gests, for example, that the board might 
even assume to pass upon the appoint- 
ment of the managers and operating 
officials of the company, since such ap- 
pointment is certainly a matter “affect- 
ing the operation of said railway or the 
administration of the affairs of thé com- 
pany.” 

It is not at all surprising that the com- 
pany should insist upon controlling a 
board which is given such broad and 
vaguely defined authority; and the ques- 
tion we would raise is the wisdom of 
bestowing such a measure of authority 
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serve than several independent 

The water problem may be the on! 
that draws these particular munic.. 4\j- 
ties together, and codperation bet» -en 
them in the line of economical dey. op. 
ment is often difficult, or seeming), 
possible. This is one of the most ji 
esting problems to be solved in the ques. 
tion of municipal ownership. 


Editor 


upon a board and then giving the com- 
pany over which the control is exercised 
power to discharge a majority of the 
board whenever the board’s decisions do 
not suit the company. 

Further study of the ordinance shows 
other features which bid fair to lead to 
trouble in the future. For example, the 
ordinance stipulates that the gross earn- 
ings of the company are to be applied 
first to the payment of interest on the 
company’s bonds and, second, to the pay- 
ment of the operating expenses. So 
long as the earnings are sufficient to 
meet these requirements, it makes no 
difference which is paid first, although, 
as a practical matter, we suspect that 
money would have to be taken to meet 
the weekly or monthly payroll, whether 
there was enough in the treasury to pay 
the next due bond coupons or not. If the 
company reaches the point that it can- 
not pay both its operating expenses and 
bond interest, it will do the bondholders 
no good to have the company left with- 
out funds sufficient to keep the road 
running. 

The ordinance continues: 

Out of any balance of income, % of 
1% per annum on the approved cost of 
construction, to be placed in a sinking 
fund to be used solely for one or both 
of the following purposes, and for no 
other purpose whatever, viz: 

(a) For the purchase of the prop- 
erty of the company, as herein pro- 
vided, and redeeming or paying of 
bonds charged thereon. 

(b) For the building of extensions 


or improvements, at the option of 
the city. 


Apparently from. what follows, “pur- 
chase of the property of the company” 
means purchase by the city, so that this 
half of one per cent. on the cost goes to 
benefit the city. If, however, this sum 
were applied to the building of exten- 
sions, these would be owned by the 
company. 

It would seem to us that Pittsburg 
could study to advantage the experience 
of Boston and of Chicago and even of 
New York and Philadelphia in adjusting 
the relations between the city and sub- 
way building and operating concerns. A 
thorough revision of the ordinance may 
save expensive litigation in future..—Ep.} 













january 18, 1912 


Issued Weekly by 
The Engineering News 
Publishing Company 
Jouw A. Hin, Pres, Cuartxs Warrrve Baker, Sec’y. 


ALraep E. Konxrern, Vice-Pres, W.W. Maver, Treas. 
Groner H. Frost, Chairman Board of Directors. 


505 Pearl St., New York. 
1138 Monadnock Block, Chicago. 
Home Life Building, Washington, D. C 
Z. P. Maruya & Co., Ltd., Tokyo, Japan. 


Caances Waitixe Baker, M. N. Baker, 
EB. E.R. Trearuax, F. E. Scumirt, 
Editors. 


Subscriptions yable in advance, 
$5.00 a year for 52 numbers, including 
ostage In the United States, Mexico, 
buba, Porto Rico, Hawaii, or the Philip: 
pines, $7.00 in Canada. 

To foreign countries, including pos- 
tage, $9.00 or its equivalent, 36 shillings: 
36 marks: or 45. francs. 

Notice to discontinue should be writ- 
ten to the New York Office in every in- 
stance. 

Advertising copy should reach New 
York Office by Thursday of week before 
date of issue. 


Entered at New York Postoffice as 
mail matter of the second class. 





CIRCULATION STATEMENT 
During 1911 we printed a total of 
931,958 copies. 
Of this issue 18,500. 
None sent free woguinrty. no returns 
ac 


from news companies, no k numbers 
kept beyond current year. 








Meager Compensation for 
Engineers 


On a water-supply system, which cost 
over three-quarters of a million dollars, 
and is described elsewhere in this issue, 
the total engineering expenses from the 
preliminary surveys at the start to super- 
vision of construction until final comple- 
tion amounted to the sum of $14,259, or 
less than 2% of the cost of the work! 
And of this $14,529 no less than $6000, 
or nearly one-half, went to the consult- 
ing engineers as fees for passing upon 
the plans for the work. 

Take out the consulting engineers’ fees 
and the entire compensation to the engi- 
neers who designed the entire work and 
supervised its construction, including all 
expenditures for surveying and drafting, 
were less than 1% of the cost of the 
work, 

In contrast with this, the lawyers who 
rendered service in the purchase of some 
2200 acres of land for the reservoir site 
received a fee of $5000, or about 314% 
of its cost. 

The city recognized that competent 
legal service was essential to secure a 
good title in the purchase of land and 
was willing to pay for the ability re- 
quisite to such service. When it came to 
the design of a reservoir and water- 
supply system to cost three-quarters of a 
million dollars, it was assumed that the 
technical knowledge required to so plan 
such a work that it would be safe and 
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economical was worth little more than the 
day wages paid to a union bricklayer or 
a locomotive runner. 

Does the public really think that it can 
purchase engineering service below cost 
permanently and not be compelled to suf- 
fer for it in the end? We have recorded 
in these columns recently notable exam- 
ples of what sometimes results from the 
policy of buying cheap engineering and 
as little of it as possible. 

But the answer will be made, we pre- 
sume, that such civil-engineering work 
as the building of a water-works reser- 
voir is a very simple proposition which 
any engineer can accomplish well enough, 
so that there is no reason why the public 
should pay “fancy prices” for engineer- 
ing on such a structure. 

It happens that as these lines are being 
penned an illustration* is brought before 
us which bears directly on this question. 
In the construction of the Vyrnwy Dam, 
in Wales, the engineer-in-charge devoted 
an unusual amount of time and money to 
underground explorations of possible 
sites for the dam. As a result, the site 
finally adopted was removed a quarter of 
a mile from that first selected, with a 
resultant saving of over a million dollars 
in the cost of construction. 

This is only an isolated example of 
many that might be given to show what 
poor economy it is to be parsimonious in 
the purchase of engineering. 

The city which bought its engineering 
work at the very low price noted above 
was in Texas. Another example of sav- 
ing at the spigot in engineers’ salaries 
comes to us from a city in northern New 
York. 

This city has a population of nearly 
12,000, and there are 33 miles of streets 
and 22 miles of sewers to he maintained. 
The Superintendent of Public Works, who 
has charge of this work, receives a salary 
of $37.50 per month, and he says very 
pertinently in his report: 

It shows that the people do not see, 
or do not judge, this work intelligently, 
and also shows the small reward offered 
for public seervice—a career uncertain 
and precarious. If a public official per- 
forms service needed, he deserves pay 
sufficient. Occasionally, a fairly good 
man’s necessities may compel him to ac- 
cept such a salary, to tide over financial 
distress, but the entire system is wrong; 
for the city has to foot the bills of in- 
competency. Competent public servants 
paid a fair salary are the cheapest in the 
end. The construction, maintenance and 
operation of streets, sewers, parks, 


bridges, sidewalks and other correlated 
work make the appointment of a city 





*From a paper on 
Dam Trenches,” y Herbert Lapworth, 
Assoc. M. Inst. C. E., St. Stephens House, 
Westminster, London, read before the 
Association of British Water Engineers 
in May last. 
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engineer a necessity. Such appointment 
should be made for a term of years, and 
entirely removed from. the 
politics. 


This Superintendent of Public Works 
also acts as superintendent of the city 
water-works, and this plant is managed 
on a similar penny-wise plan, as is shown 
by the following further extract from the 


scope of 


report: 

The superintendent of your water- 
works receives thirty-seven dollars and 
fifty cents ($37.50) per month for the 
supervising, construction, maintenance 
and operation of a $1,000,000 water- 
works plant. Superintendents have been 
largely the appointees of dominating in- 
fluence, and while you have saved $100 
per month at the spigot end of the 
transaction you have lost $1000 per 


month at the other end. 








An English Society of Con- 
sulting Engineers 

It is noteworthy that almost simultane- 
ously with the organization in the United 
States of a special society for engineers 
engaged in private practice (The Ameri- 
can Institute of Consulting Engineers) 
an English society has been formed on 
very similar lines. 

In both countries, the large majority of 
the engineering profession in all its 
branches carry on their engineering work 
as the salaried officers or employees of 
some private corporation, or of some gov- 
ernment body; or else they are engaged in 
business on their own account as manu- 
facturers or contractors. 

A comparatively small percentage of 
the engineering profession is engaged in 
independent private practice. Those engi- 
neers who are engaged in this class of 
work have felt the need of some compact 
organization limited in its membership to 
engineers of this class and thereby able 
to adopt rules for uniform condyct. The 
organization of these new societies in- 
volves no assumption of superiority to 
members of the profession engaged in 
other branches of work. Such an as- 
sumption would be absurd, since there 
is a constant interchange going on; men 
are leaving salaried positions for private 
practice, while others give up their own 
offices to receive some appointment. Nor 
is the organization of these societies nec- 
essarily any reflection upon the national 
engineering societies, which are neces- 
sarily organized on a basis broad enough 
to include all classes of engineers. 

While preliminary work looking to the 
organization of the English society has 
been in progress nearly two years, its 
formation was definitely decided upon at 
a meeting held last fall. The first formal 
meeting is to be held on January 15. It 
is of interest to note the qualifications 
which have been fixed for membership in 
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the society and also the rules proposed 
to govern professional conduct. We re- 
print them from the London Times of 
Dec. 27, as follows: 


A member must fulfill the following 
conditions: (a) He shall be in practice 
as a consulting engineer, either indi- 
vidually or as a partner of a firm of con- 
sulting engineers; (b) shall be of such 
standing as, in the opinion of the com- 
mittee of the association, entitles him to 
admission to the association; (c) shall 
be a full member of the _ institution 
representing the particular branch of 
the profession im which he practices; 
(d) shall not be a member of, or a part- 
ner in, or an agent for, any contracting 
or manufacturing firm or company or 
business with which he may have oc- 
casion to deal on behalf of his clients; 
(e) shall not be a director or employee 
of, or be an agent for, any company 
doing engineering insurance work; and 
(f) shall not be connected with any com- 
pany or business who advertise or can- 
vass for consulting work. 

The rules which relate to the conduct 
of members are as follows: (1) A mem- 
ber shall act in all professional matters 
strictly in a fiduciary capacity with re- 
gard to any clients whom he may ad- 
vise, and his charges to such clients 
shall constitute his only remuneration 
in connection with such work. (2) He 
shall not accept any trade commissions, 
discounts, allowances, or any indirect 
profit in connection with any profes- 
sional work on which he is engaged. (3) 
He shall not, without disclosing the fact 
in writing to his clients, be a dYrector 
of, or shareholder in, or have a financial 
interest in, any contracting or manufac- 
turing firm or company or business with 
which he may have occassion to deal 
on behalf of his clients: (4) He shall 
not receive directly or indirectly any 
royalty, gratuity, or commission on any 
patented or protected article or process 
used on work which he is carrying out 
for his clients unless and until such 
royalty, gratuity, or commission has 
been authorized in writing by those 
clients. (5) He shall not act for a new 
client to the prejudice of an existing 
client. (6) He shall place orders ex- 
plicity on behalf of his client and not 
on his own behalf. (7) Except at the 
request of the client he shall not be the 
medium of payments to any contractor 
or business firm, but shall only issue 
certificates for payment by his client. 
(8) He shall not knowingly accept pro- 
fessional work in connection with which 
another member has been appointed, un- 
less either formally notified by the client 
of the termination of the previous ap- 
pointment or else in collaboration with 
the other member. (9) He shall not ad- 
vertise directly nor indirectly for profes- 
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sional employment, nor shall he answer 


any advertisement for a consulting en- - 


gineer. (10) He shall not solicit profes- 
sional work either directly or indi- 
rectly or by an agent, nor shall he pay 
by commission or otherwise any person 
who may introduce clients to him. (11) 
He shall not conduct himself in a man- 
ner, nor act in any capacity, nor hold 
any appointment, which in the opinion 
of the committee of the association 
prejudices his position as a consulting 
engineer, 


Statistics of Derailments Due 
to Defects in Rail- 
way Tracks 


The annual report of the Interstaté 
Commerce Commission, just issued, con- 
tains a table showing the derailments 
which have occurred during the ten years 
ending June 30, 1911, as a result of de- 
fects in railway track. We reprint the 
table below, as the figures it presents 
are worth the careful study of engineers. 

That there has been an increase in the 
number of derailments due to defective 
track much greater than would be ac- 
counted for by the increase in mileage 
of road and volume of traffic which has 
been made ‘since 1901 is evident on the 
face of the figures, even when allowance 
is made for some incompleteness in the 
figures given for the earlier years. 

The Commission prints the table with- 
out comment beyond the mere statement 
that “the construction of cars and loco- 
motives is tending toward an ever-in- 
creasing standard of dimensions without a 
proportionate betterment of track con- 
ditions.” That the increases in weight of 
rolling stock and in speed of freight trains 
are important factors in the increase of 
railway-track defects will be agreed by 
all engineers. In view of this increase in 
rolling-stock weight and train speed, the 
increase in the number of derailments 
due to broken rails is certainly no 
greater than would naturally be expected. 

It is remarkable that bad ties should be 
responsible for so. few” accidents when 
one recalls the very large proportion of 
railway track which is laid with ties of 
advanced age. On the face of the sta- 
tistics, only two persons were killed in 
ten years on all the railways of the 
United States by derailments caused by 
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bad ties. These figures, howeve: 
be slightly misleading, as the ac 
assigned to spread rails are doub: 
many cases due to the fact that t! 
were in too poor condition to h 
spikes. Even with these included, 
ever, the total casualties are surpri 
small. 

It is of interest to note that the 
ber of casualties from “irregular tra 
which means, doubtless, tracks not 
in good line and surface, is as gr 
the total number of accidents due « 
ties and spread rails. 

While the number of casualties is ¢: 
enough to deserve serious study, it i 
the other hand, interesting, by wa 
comparison, to note that the total 
ber of persons killed in ten years on al! 
the railways of the United States due to 
defective track is less than the number 
of persons killed on the streets of New 
York City alone in the single year 1911, 
by .automobiles, street cars and other 
vehicles. 


A Proposed Federal Commis- 
sion on Industrial Relations 


A petition was presented to President 
Taft, on Dec. 30, urging the creation of 
a Federal commission on industrial rela- 
tions. 

This petition deserves more than pass- 
ing notice by reason of the names which 
are attached to it. Among the list of 
signers are the names of men who rank 
as the highest authorities in economics 
and social science. We need mention 
only such names as those of Prof. E. N. 
Carver of Harvard University, Garrett 
Droppers of Williams College, Irving 
Fisher of Yale University, Ernest Freund 
of the University of Chicago, Jeremiah 
W. Jenks and W. F. Wilcox of Cornell 
University, A. S. Johnson of Leland 
Stanford University, Simon N. Patten of 
the University of Pennsylvania, Edward 
A. Ross of the University of Wisconsin, 
and E. R. A. Seligman of Columbia Uni- 
versity. The list of signers also includes 
such leaders of public thought as Lyman 
Abbott, Edward P. Devine, Samuel M. 
Lindsay, George Foster Peabody, James 
B. Reynolds, William Jay Schieffelin and 
Stephen S. Wise. 


DERAILMENTS DUE TO DEFECT OF ROADWAY ON RAILWAYS OF THE UNITED STATES FOR 10 YEARS ENDING JUNE 30, 1911 
[Years 1908, 1909, 1910 and 1911 do not include accidents on electric railways] 
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Two weeks ago in these columns, in 
jiscussing present disturbances in eco- 
nomic, social and industrial conditions, 
we suggested the idea of ascending a 
mountain height, from which a broader 
view could be obtained than is possible 
when one looks only at the things close 
at hand. It is beyond question true that 
such men as those whose names are 
attached to this petition are in position 
to gain a far broader and more accurate 
view of social conditions than is possible 
to the ordinary man. 

In the petition presented by these dis- 
tinguished economists and public men, 
they allege that the present undercurrent 
of social unrest and the deep sense of 
social injustice which is abroad in the 
land constitute a grave menace to our 
institutions. The following quotation con- 
tains the most important recommendation 
of the petition: 

We want light on that larger lawless- 
ness which is beyond the view of the 
criminal courts. This is a matter of 
public defence in which we, as a people, 


should, if necessary, invest as much 
money as we put into a battleship. We 


appeal to the federal government to 
create a commission, with as great 
scientific competence, staff, resources 


and power to compel testimony as the 
Interstate Commerce Commission: 

1. To investigate (and on this point 
make a preliminary report within six 
months) conditions of labor during the 
last six years in the structural iron 
trade, including in the study the organiza- 
tions of employers and employees, the 
methods and purposes of each, and the 
relations of each to the other. 

2. To gage the breakdown of our 
machinery of industrial government by 
tracing the trend of law and judicial de- 
cision through state and federal courts 
with respect to labor causes (the boy- 
cott, the picket, the injunction, the 
strike); and to examine the exact eco- 
nomic and legal status of the union, the 
union member, the nonunion man, the 
strike breaker, the tenant of a company 
house. 

We heartily endorse this petition and 
earnestly hope that Congress and the 
President may see fit to act upon it with- 
out delay. The question it raises are of 
far greater importance than the discus- 
sions concerning party candidates which 
attract so much attention nowadays. 

It is worth emphasizing that in the ap- 
pointment of such a commission, the 
United States would simply be follow- 
ing the lead of other industrial nations. 
The same problems which are becoming 
so menacing here. have already forced 
action in every other great industrial 
nation, and measures for industrial con- 
ciliation ang for the relief of economic 
injustice have made far greater progress 
in other countries of the world than in 
the United States. 

It is far easier to check a fire when it 
first starts than after it has gained head- 
way. It will be far easier to establish in- 
dustrial peace at the present time than 
after some nation-wide strike has fanned 
the fire of class hatred into a conflagra- 
tion, 
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The Burning of the Equitable 
Building in New York 
City 
Twenty-five years ago no building in 
New York City was considered more safe 
from destruction by fire than the Equita- 
ble Building. In its construction no ex- 
pense was spared and the intention of its 
designers and builders, without doubt, 
was to create a monumental building 

which should endure for centuries. 

Experts understand that an enormous 
advance in the art of fireproof construc- 
tion has been made during the little 
more than a quarter century since the 
Equitable Building was erected and know 
the defects which experience has de- 
veloped in the older construction. By the 
general public, however, the Equitable 
Building has still been regarded as a 
model of permanence, durability and 
safety. 

In the early morning of Jan. 9, a small 
fire started in some rubbish near one of 
the kitchens of a restaurant on the ground 
floor of the building. The fire was 
probably started by the careless throwing 
away of a lighted match. The blaze was 
discovered soon after it started by some 
of the watchmen in the building and was 
fought by the building’s own forces under 
direction of its chief engineer for some 
twenty minutes in the confident belief 
that the fire could be extinguished with- 
out calling in the fire department, and 
causing resultant water damage. Twenty 
minutes after the start of the fire a 
policeman in the street rang in a fire 
alarm, and two and a half minutes after- 
ward the first engine was attaching its 
hose to the street hydrant. Other alarms 
were turned in until nearly the entire 
fire-fighting force of New York and 
Brooklyn was concentrated around the 
building. But in this brief twenty min- 
utes before the first alarm was rung, the 
fire gained such headway, escaping up 
the elevator shafts and spreading on the 
upper floors of the structure, that within 
a short time the firemen were driven out 
of the building. So rapid was the spread 
of the flames that several employees of 
the building were caught and burned to 
death before they could escape. 

In some respects the conditions were 
especially favorable for fighting the fire. 
It started early in the morning, when the 
downtown streets and the building were 
deserted and there was nothing to hinder 
the firemen at their work. The Equitable 
Building, moreover, was a comparatively 
low structure of only eight stories and 
was surrounded on all sides by buildings 
of much greater height, from the roofs 
of which it was possible to send hose 
streams directly into the burning struc- 
ture. 

It doubtless never occurred to the hun- 
dreds of tenants who have occupied the 
Equitable Building since its construction 
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that they were in the same danger of a 
terrible death from a quick-spreading fire 
before they could escape from the build- 
ing, which menaces most of the tenement 
dwellers and factory workers in New 
York City. But, in the light of what 
actually happened on the morning of 
Jan. 9, there can be no doubt that if 
the fire had broken out during business 
hours, many occupants of the building 
would have delayed their escape, believ- 
ing the building perfectly secure against 
fire, and would have been caught by the 
rapidly spreading flames. 

The rapid destruction of the Equitable 
Building is well worth attention because 
it is an important object lesson as to the 
fire danger in the “monumental” type of 
buildings which were erected under the 
direction of the best architects in the 
country twenty years or more ago. It 
is true that the owners of the Equitable 
Building had practically decided upon its 
demolition, but this was not because they 
appreciated its dangerous character as 
a fire risk. It was because the thick 
walls and small windows of the structure, 
which was built just before the days of 
steel-cage construction, made the offices 
dark and undesirable and also because 
the structure had so. few. stories that it 
could not yield enough rental to pay a 
fair rate of interest on the very valuable 
land which it occupied. 

It is, of course, true that the destruc- 
tion of the Equitable Building is only one 
of numerous examples which prove the 
fire risk that exists in connection with 
some of the finest structures which were 
built by the most noted architects of a 
quarter century or more ago, and which 
were consiaered at the time of their 
construction to be absolutely safe and 
permanent. Among the recent cases of 
fires in notable buildings of this class are 
the fire which destroyed the Cincinnati 
Chamber of Commerce Building (ENGI- 
NEERING News, Feb. 2, 1911) and the fire 
in the New York State Capitol buildings 
at Albany, on Mar. 29 last. 

Other examples might be cited, but the 
point we would emphasize is that the 
need of the high-class structural engineer 
in building design was barely beginning 
to be realized when the so called “monu- 
mental” structures of a quarter century 
ago were designed. The leading archi- 
tects of that day were nearly as ignorant 
of the principles of safe and really fire- 
proof building construction as were their 
clients who sought to build first-class 
structures. Structural engineering, in- 
deed, was only beginning to be recog- 
nized as an important branch of the 
profession. 

It is such notable occurrences as this 
destruction of a building supposed to be 
so safe against fire that its vaults held a 
greater value in securities, pro>ably, than 
any other in New York City, which im- 
press on the general public the enormous 
advance which has been made in the 
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art of building construction through the 
efforts of structural engineers. - It ought 
to impress the lesson, also, that the work 
of the structural engineer and the special- 
ist in fire prevention is just as im- 
portant in the design of a building as is 
the work of the architectural designer. 
It is absurd to spend millions to secure 
beauty in architectural detail and elabo- 
rate finish, and refuse to spend the few 
thousands needed to make the structure 
on which this wealth of ornament is lav- 
ished safe against the attack of fire. 
While full information as to the details 
of construction of the Equitable Building 
are not yet available, it is believed that 
the main cause which brought about the 
fall‘of the floors near the Broadway front 
of the building was the lack of effective 
fireproofing on the bottom flanges of the 
floor beams. It is evident also today that 
a building with its beams simply resting 
on masonry sidewalls is unstable and un- 
safe when attacked by fire compared with 
steel-cage construction in which the whole 
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Tunneling in Sand for a Sub- 
way Crossing under a 
Subway 
The Fourth Avenue Rapid Transit sub- 
way in Brooklyn, New York City, now 
under construction, crosses Flatbush Ave. 
near Fourth Ave. just where the Flatbush 
Ave. station, the eastern terminal of the 
existing (Interborough) subway, is lo- 
cated. The Interborough subway is di- 
rectly beneath the street surface, and the 
Fourth Ave. subway is required to pass 


—._..__.._ Building Line __ 
ASHLAND PL. 


Fic. 1. 


(An elevated railway extends along Flatbush Ave., and two trolley tracks occup 


are not shown. The Fourth 


F Curb Line 


ENGINEERING NEWS 


framework is riveted firmly together. 

What really caused the destruction of 
the Equitable Building, however, was the 
great amount of wood finish used in its 
construction and the unprotected elevator 
shafts and stair wells, which spread the 
fire from the lower story where it origi- 
nated to the upper floors. 

Experience with a great number of 
fires in so called fireproof buildings has 
demonstrated that: there is no building, 
no matter how constructed, in which fire 
may not break out and spread, even 
though the building’s framework and fin- 
ish be of material entirely indestructible. 
There are in practically all buildings 
enough contents of a combustible nature 
to spread the flames. To say that a 
building is fireproof, therefore, means 
simply that it is of such construction that 
a competent fire-fighting force can extin- 


“guish the flames faster than they can 


can spread. 
As one views the tottering granite walls 
of the Equitable Building ruin, which, 


under the station of the older subway. 
The contractors, Bradley Contracting Co., 
found it a serious problem how to carry 
on this undercrossing work safely and 
economically. 

The plan prepared by the Public 
Service Commission for the work at this 
point contemplated the use of the regu- 
lar steel column-and-beam construction 
with concrete arch filling between the 
beams to form the roof and sides; the 
steelwork was complicated somewhat by 
several track crossovers, - involving the 


TKD, 
mn $ ~ ET, 


Jf WREM oes 
/ ey SA . "’s 
ee 
Wes 

Mite ae 


ut 


AVE., BROOKLYN 


Atlantic Ave. Terminal 


January 18, 19) 


notwithstanding the fact that they 
exposed to only a moderate degree 
heat, are so unstable and unsafe tha: 
streets adjacent to them are closed to -¢ 
public, it is interesting to recall the con. 
troversy waged with such earnest: 
twenty to twenty-five years ago, as to :he 
relative merits of the steel-cage con- 
struction then forcing itself on pub); 
attention, and the older type of “monu- 
mental” building with its self-supportin 
masonry walls. 

That the steel-cage type won was due, 
not to lack of faith in the safety of the 
older “monumental” structure, but to the 
fact that the steel-frame structrue was 
far cheaper to build and permitted much 
larger window openings to admit light 
and air. Even now, doubtless, the old- 
time masonry building would find strong 
advocates'were it a question of erecting a 
building of unquestioned permanence; 
but to those who hold such a view, the 
Equitable ruin presents a lesson deserv- 
ing unprejudiced study. 


use of girders spanning several tracks. 
To build such a structure would have re- 
quired the excavation of practically the 
entire section, and the provision of ade- 
quate artificial support for the station 
and structure of the Interborough sub- 
way above. The crossing length of the 
new line is about 250 ft. (the crossing 
is on a skew and includes a curve) and 
the width of the structure is about 90 
ft. The situation is rendered somewhat 
more precarious by the fact that the Fifth 
Avenue elevated railway runs along Flat- 
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PLAN OF FourtTH Ave. SUBWAY CROSSING UNDER ATLANTIC AVE. STATION OF INTERBOROUGH SUBWAY, FLATBUSH 


the surface of the street; these 


Ave. subway is shown in section; the Interborough subway above is shown in dash lines: 


the depressed crossover and the storm sewer shown in heavy dash lines were below the floor of the Interborough subway.) 
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bush Ave. and is carried on the roof of 
the Interborough subway. The load on 
the new structure to be built includes, 
therefore, the elevated railway, the street 
with its two surface car tracks, and the 
four tracks of the Interborough subway 
and station. 

The contractor deemed the construc- 
tion on the prescribed plan to be impos- 
sible. He therefore retained the firm 
of Jacobs & Davies as consulting engi- 
neers to advise on a feasible method of 
construction. These engineers presented 
a plan for constructing the crossing of 
concrete in wall-and-arch arrangement 
by tunneling. This plan, being approved 
by the Public Service Commission, was 
thereupon carried out by Jacobs & 
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structures. The inherent difficulties of 
such work were seriously aggravated by 
the vibration from the trains in the sub- 
way, which was plainly felt throughout 
all parts of the area of work. 

The location of the structure is shown 
in plan by Fig. 1. The Fourth Ave. 
subway here turns southerly from Ash- 
land Place into Fourth Ave., crossing 
Flatbush Ave. on a curve of about 400 
ft. radius. The provision of a station 
just south of here, and the necessity for 
spreading the tracks to pass the station 
platforms, however, makes the condi- 
tions of curvature somewhat irregular. 
Advantage was taken of this fact to re- 
arrange the curves of the four tracks 
slightly to suit the new concrete wall- 
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Davies, acting for the contractor, as man- 
aging engineers under a force-account 
method. Construction was begun in 
September 1911 and is now well ad- 
vanced, so.that its completion is expected 
in April 1912. 

As this work is being visited by the 
American Society of Civil Engineers dur- 
ing its annual meeting this week, a short 
description of what has been done is 
opportune. 

The special feature of difficulty in car- 
rying out the tunneling scheme was the 
soil encountered. All the work is above 
ground-water level, and the soil is there- 
fore dry. It was found to be a coarse, 
sharp, clean sand, absolutely lacking 
all cohesion, and running freely on ac- 
count of its dry condition. Close- 
sheathed timbering was required at all 
places, and great care was necessary ia 
setting forward the face sheathing ‘o- 
prevent running of soil and the conse- 
quent risk of settlement of the superin- 
cumbent subway, street and elevated 


and-arch design. The spread of the 
tracks gives room for fairly thick walls 
of concrete, amply able to carry the load 
above. The section, Fig. 2, transverse to 
the line of the new work exhibits the 
relation of the old and the new subway 
more clearly and shows. also the general 
type of structure selected for the cross- 
ing. 

The reduced-scale section in Fig. 2 
shows the location of two special struc- 
tures under the floor of the Interborough 
subway, which complicated the execution 
of the work materially. (1) A depressed 
crossover track of the Interborough sub- 
way extended from the northerly of 
the four tracks down and under the floor, 
crossing southward into Fourth Ave. In 
conjunction with the initial stub of a 
similar (but not depressed) turnout from 
the southerly track, this was intended to 
provide for a future connection with a 
two-track subway in Fourth Ave, or 
elsewhere south of Flatbush Ave. Neither 
of the two turnouts was used at any time, 
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and the depressed track had to be re- 
moved to construct the crossing of 
the Fourth Ave. subway. (2) A storm 
sewer extended alongside this depressed 
track, leading from Hanson Place to 
Fourth Ave.; it was normally dry but 
had a large cross-section to care for a 
considerable volume of storm drainage. 
It was originally an oval brick sewer, 
but the portion crossing Flatbush Ave. 
had to be rebuilt at a lower level when 
the Interborough subway was built. The 
new part, a rectangular concrete conduit 
under the floor of the subway, was built 
integral with the subway structure, its 
roof forming the floor of the subway. It 
also had to be removed in the construc- 
tion of the Fourth Ave. work. In its 
place a concrete sewer was constructed 
by forming a rectangular hollow through 
the length of the east abutment wall of 
the new structure. At the southerly 
line of Flatbush Ave., it was carried by a 
cross connection under the subway floor 
to the old brick sewer on the west side of 
Fourth Ave. 


METHOD OF WorRK 


The tunneling work under the subway 
to construct the new subway was carried 
on as follows: On either side of 
the old subway and in the _ right-of- 
way of the new subway a shaft was sunk 
approximately to the level of the bottom 
of the new work. From either shaft a 
drift was excavated parallel to the old 
subway, thus crossing the entire width of 
the new work. The excavation and con- 
creting work for the new subway was 
conducted from these drifts by running 
longitudinal tunnels or headings, driven 
from either end and brought to junction. 
As already remarked, all these operations 
had to be conducted with tight sheathing 
to prevent any movement of the soil. 

The wall headings were carried 12 to 
14 ft. high, and wide enough to include 
the wall and, where possible, a sufficient 
width alongside to permit of running a 
narrow-gage track for muck and concrete 
cars alongside the wall forms. As soon as 
the heading was holed through, forms 
were set up in it for the wall and con- 
crete was placed up to the top of the 
drift, this being somewhat below the 
springing line of the arch. The five 
walls were not constructed simultaneous- 
ly, but work on them went along as con- 
ditions permitted. Each heading was 
started as soon as the excavation of the 
drifts from the shafts reached the prop- 
er point, and some of the wall headings 
were through and the walls fully built 
to the top of the first stage before the 
last of the headings had been more than 
started. The diagram, Fig. 3, shows the 
wall work at the right. 

After the construction of the lower 
walls, the second operation included: 
Excavating the arch space and shoring 
the structure above, placing forms for 
the arch, and concreting the entire space 
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above the forms and up to the floor of the 
Interborough subway. This was started 
as soon as the two walls of one trackway 
were completed. It was undertaken in 
short sections, only 14 ft. long, which per- 
mitted carrying the roof (i.e., the floor of 
the Interborough subway) by longitudinal 
I-beam crownbars supported on posts at 
either end. The crownbars were 18-in. I- 
beams placed about 24 in. apart; in con- 
creting, the concrete was packed between 
them and around them in the endeavor 
to leave no void, but radial iron pipes 
were embedded in the arch concrete for 
grouting the minor voids. 
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on this account is designed very thick. 
In building the wall, the lower portion 
of the sides was flared outward, so that 
when the invert concrete was placed the 
invert section was held between the walls 
as a wedge, and thus was able to trans- 
mit upward pressure to the walls. 

The work described above involved 
about 21,000 cu.yd. of excavation in place 
and about 12,000 cu.yd. of concrete. 
Shaft sinking was begun Sept. 11, 1911, 
and was completed within a week. Ex- 
cavating the two lateral drifts occupied 
two weeks to a month. The last of the 
wall headings was completed during the 
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Fic. 3. CoMPOsITE DIAGRAM OF THE SUCCESSIVE STAGES OF WORK IN THE 
FLATBUSH Ave. CROSSINGOF THE FOURTH AVE. SUBWAY 


The excavation of this arch space pro- 
ceeded either from an end face or 
from an upraise, as local conditions dic- 
tated. The full. width from center to 
center of wall was taken out in each 
case, this width varying from 20 to 25 
ft., except that in the case of the outer 
(ie., east and west) tracks the entire 
thickness of the abutment wall was in- 
cluded. The use of the crownbars kept 
the arch space free from all timbering. 

The arch forms were segmental truss- 
es, carrying lagging of 2x4 sticks laid 
flat, which successfully spanned the 4-ft. 
distance between trusses. Side-wall forms 
were carried far enough below the spring- 
ing line of the arch to make a tight con- 
nection to the lower part of the wall pre- 
viously laid. The concrete was deposited 
in the wall and arch in one operation, the 
work progressing upward and finally ter- 
minating with packing a drier mixture of 
concrete into the upper part of the space, 
between the I-beam crownbars. 

The completion of the roof concrete 
ended the difficulties of the undertaking. 
Up to this time the core of earth in the 
four trackways remained. The last stage 
consisted in removing this core down to 
the level of the bottom of the invert and 
placing the invert concrete. The work 
in this stage involved no particular diffi- 
culties or risks. It was carried on in sec- 
tions 20 to 25 ft. long. 

Inasmuch as the great load coming 
from the structure is rather excessive for 
the bearing area at the foot of the walls 
alone, the design contemplated distribut- 
ing the load through the invert to the en- 
tire area of underlying soil, and the invert 


past week, making a total of 312 months 
for this part of the work. In the mean- 
time, however, a large part of the wall 
concrete and about one-third of the arch 
roof concrete has been placed. The in- 
vert work has only been started. It is 
expected that all work will be completed 
by the end of April 1912. 
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Fic. 4. SECTIONAL SKETCH OF HEADING 
TIMBERING 


The great risk of the work lay in the 
possibility of settlement, due to running 
of the sand, under the great load from 
above and the vibration induced by the 
passage of trains in the Interborough sub- 
way and on the elevated structure. Had 
the soil been wet, with any tendency to 
run, the use of even more complex meth- 
ods would probably have been required. 


In view of the total absence of water, the , 


ordinary mining methods of tunneling 
could be used, but the noncohesive na- 
ture of the sand made it necessary to use 
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extreme care to prevent any move. ent 
of soil. The lagging and face sh. ith. 
ing were kept close at all times, anc s; 
hay was used freely to fill any op. 

or void. In this way it was possit 
carry through the werk with only tr.yia| 
settlement of the structure above. 

The risk of the work was illustrated, 
however, by an accident which occurred 
a few weeks ago, unfortunately caus- 
ing two fatalities. Two workmen engaged 
at the face were overwhelmed by a rush 
of sand, due apparently to the face 
sheathing slipping down, owing to the re- 
moval of material at the base, which left 
the sheathing without vertical support and 
permitted the vertical breast-boards im- 
mediately under the crown timbering to 
be forced out and the sand to follow in 
a rush. This accident produced a !arge 
cavity, but fortunately its area was small 
enough that the floor of the subway over- 
head could bridge across. Traffic was dis- 
continued on one track of the subway 
temporarily until the opening could 
be filled and new sheathing set and 
braced. 

The method of conducting the face 
work in the heading is exhibited by the 
sketch, Fig. 4. Transverse I-beams sup- 
port the roof lagging, which consists of 
needles driven forward over the forward 
I-beam to a point 3 or 4 ft. in advance of 
the face. The upper part of the face 
sheathing consists of vertical boards 
which are removed and set forward after 
the roof lagging has been driven ahead. 
The lower part of the face has horizontal 
arrangement, and the individual boards 
are set forward one at a time until the 
new fece is completely gained, when they 
are braced with one or more immediate 
vertical supports. The face sheathing ex- 
tends to the floor, but the floor is lagged 
only in exceptional instances. 

In setting forward the roof, the sand 
is excavated under the lagging as soon 
as it has been driven forward, to permit 
an advance roof-beam to be placed. Since 
this roof-beam cannot be supported on 
posts until the entire face is set forward, 
it is carried temporarily by a pair of 
longitudinal beams suspended from the 
roof-beams to the back by special hangers 
and made tight with blocking. The ad- 
vance roof-beam, supported in this man- 
ner, is blocked up under the forward end 
of the new length of roof lagging, with 
a 4-in. clear space to allow for driving 
the next set of lagging strips. In the 
sketch, Fig. 4, showing a longitudinal 
section of the heading, the beams for 
carrying the forward roof-beam are not 
indicated, but their use will be ob- 
vious. 

The construction of this undercrossing 
was in direct charge of James Forgie, 
partner of the firm of Jacobs & Davies. 
The field superintendent for them was R. 
S. Courtney. Our illustrations are from 
plans and sketches furnished by them. 
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The Destruction of the Equit- 
able Building by Fire 
Jan. 9, 1912 


The building of the Equitable Life 
Assurance Society at 120 Broadway, New 
York City, is shown by the two halftone 
views herewith as it appeared after its 
destruction by fire on Tuesday morning, 
Jan. 9, 1912. Fig. 1 is taken looking 
southeastward, with Cedar St. on the left 
and the Broadway front at the right, 
the American Surety Bldg. (100 Broad- 
way) being in the right background at 
the southeast corner of Broadway and 
Pine St. 

The northwest corner of the Equita- 
ble Bldg., in the foreground of Fig. 1, 
suffered more severely than most other 
parts of the structure. Here the Mer- 
cantile Safe Deposit Co. had its vaults 
in the basement story, behind the thick 
ice accretions seen in the view; two men 
were rescued from these vaults through 
the barred window here, opening on the 
sidewalk, and several others met their 
death in the vault rooms. Above, the 
floors collapsed in the entire corner por- 
tion, and the heavy stone and brick walls 
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Fic. 1. Ruins oF EQUITABLE BUILDING 
(Taken Jan. 9, 1912. Looking Southeast from Corner of Broadway and Cedar St.) 





Fic. 2. Looxinc Down INTO EQuITABLE BUILDING AFTER THE Fire 
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were left in threateningly unstable con- 
dition. 

The view Fig. 2, looking down into the 
building from an upper story of the 
American Surety Bldg., exhibits the ex- 
tent of the destruction more fully. In 
this view, Broadway is at the left, Pine 
St. at the lower border. A large light- 
court in the middle of the building sepa- 
rates the parts of greatest damage (on 
the west front) from the less damaged 
portions. 

The building is about 168 ft. long on 
Broadway and 152 ft. on Nassau St., with 
a depth of 305 to 310 ft. Its height 
ranged from 110 to 150 ft., with a maxi- 
mum of 12 stories. The central court, 
about 35x90 ft., extended up through the 
full height from a skylight at the second- 
floor level; in the northerly part were 
four smaller light-shafts. 

Its construction was somewhat hetero- 
geneous. The structure was built in sev- 
eral stages. In 1868 the earliest part 
was erected, this being the northwest 
corner section. Bearing walls, wrought- 
iron beams, and brick floor arches charac- 
terized its construction. The main por- 
tion was erected in 1885; this has hollow- 
tile flat-arch floors. The northeast and 
southeast corners, on Nassau St., were in 
effect independent buildings, and the 
southeast corner building was of steel- 
frame construction. Throughout, wood 
was used freely, not only for trim, doors, 
etc., but also for partitions. This with 
the large amount of paper and similar 
combustible material in the contents fur- 
nished fuel for the fire. 

The spread of the flames was facili- 
tated by the absence of protection of the 
vertical openings. The elevator shafts 
had open grill doors or (in some cases) 
were wholly open. The stair wells were 
generally open. The windows facing the 
light-courts were unprotected and had 
plain-glass panes. 

Rapid spread of the fire, when once 
well started, was a natural consequence 
of these conditions, under the stimulus of 
the gale of wind which prevailed at the 
time. The collapse of the floors, on the 
other hand, was due to the fact that the 
lower flanges of the wrought-iron I-beam 
floor joists had no fireproofing, and the 
columns (cast-iron) also were not fire- 
proofed. 

The origin of the fire has been located 
in some waste paper in a basement room, 
ignited probably by a match carelessly 
thrown away. The burning of the paper 
was not noticed for some minutes, and 
attempts on the part of employees of the 
building to extinguish the fire made a 
further delay of nearly half an hour be- 
fore an alarm was sent. The fire was 
beyond control when the first engines 
arrived. 

A preliminary examination of the build- 
ing was made two days after the fire by 
a Board of Survey formed, according to 
law, of one representative each of the 
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Bureau of Buildings, the owner, and the 
American Institute of Architects. They 
reported the building unsafe: 


The walls are cracked, broken and out 
of plumb; parts of them have collapsed; 
many of the lintels are cracked; the 
reof and floor beams are warped and 
burned and in part collapsed; the in- 
terior woodwork is charred and burned; 
and the parts of the building standing 
are in an unsafe condition. 


Fuller examination will be made as 
soon as the safeguarding work now in 


progress permits. 
———_—— 

A French Aviator, named Ruchonnet, 
was reported killed at Senlis, on Jan. 12, 
by a fall which was caused by an un- 
skillful attempt at landing. 


An Explosion in the Mine of the Par- 
rish Coal Co., at Plymouth, Penn., Jan. 9, 
caused the death of six men, who were 
engaged in timbering one of the slopes. 


An Explosion of Natural Gas in the 
basement of a two-story brick building, 
at Shreveport, La., Jan. 2, wrecked the 
building and badly injured six or eight 
persons. 


A Powder-Mill Explosion at the new 
plant of the Du Pont Powder Co., at Wil- 
pin, Minn., Jan. 11, wrecked the glaze 


mill and killed two employees. 


A Lecomotive Boiler Exploded, Jan. 5, 
in the round house of the Southern Pa- 
cific Ry., at Los Angeles, Calif. The en- 
gine was demolished and one end of the 
round-house was wrecked. One man 
was killed and another fatally injured. 


A Collision in France, Jan. 6, at Bondy, 
about seven miles from Paris, killed six 
persons and injured 20 others. The ac- 
cident is ascribed in press reports to a 
misplaced signal. 


A grade crossing accident at Pearsons 
Station near Torresdale, Penn., Jan. 14, 
killed the six occupants of a horse- 
drawn carriage that was struck by an 
express train. The accident occurred on 
the tracks of the Pennsylvania R.R. The 
driver of the carriage had waited while 
a freight train passed and then started 
across the tracks only to be hit by the 
express. 


Spreading rails are assigned in press 
reports as the cause of a derailment, 
Jan. 14, on the Cleveland, Cincinnati, 
Chicago & St. Louis Ry. near Carey, 
Ohio. The train was running at high 
speed on a down grade when a com- 
bination dining and day coach in the 
middle of the train left the rails. Two 
coaches overturned before the train 
could be stopped. Thirty-four persons 
were injured. 


A Butting Collision, Jan. 8, at St. Vin- 
cent de Paul, Que., caused the death of 
four persons and the injury of eight or 
ten others. A train from Quebec, pulled 
by two locomotives, ran into a train from 
Montreal, which was standing on the 
main line at the St. Vincent de Paul 
station. The Quebec train was expected 
to take the siding at this point, but 
failed to come to a stop in time to pre- 
vent the collision. The accident is as- 
cribed in press reports to the failure of 
the air brakes on account of the low 
temperature. 


An Explosion in a Sewer at One Hun- 
dred and Seventeenth and Manhattan Sts., 
New York City, on Jan. 8, lifted the man- 
hole covers in that vicinity. Windows 
nearby were broken and two people were 
badly bruised. It is believed that the 
explosion was similar in nature to a 
number which have occurred in New 
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York City in the past few years. 
were caused by the ignition of ga: 
vapor in the sewers, the volatile 
being carried there from auton 
garages in the vicinity of the exp): 
The ignition is credited to chance 
tact with some flame, coal or spark 
a manhole, catch-basin openin; 
street-car conduit drain. (See Engi: 
ing News, Dec. 2, 1909.) 


The Typhoid Fever Outbreak at Tren. 
ton, N. J., noted in our issue of Dec. 14. 
1911 (p. 723), totaled 145 cases up to 
Dec. 31, 1911. There were 20 cases re- 
ported in October, 51 in November and 
74 in December, but of the 145 cases for 
the three months only eight were reported 
in the two weeks ending on Dec. 3}. 
We are indebted to Dr. Bruce S. Keator 
for the information just given, and also 
for the following statement regarding 
the treatment of the water supply with 
calcium hypochlorite: 


_ The plant was put into operation on 
Nov. 9, 1911, with a dose of 0.4 part per 
million. This dose was increased, on 
Nov. 28, to 0.7 part per million, and, on 
Dec. 3, to 0.8 pr per million, where it 
remained until Dec. 27. On this date, 
because of heavy rains, the dose was 
further raised to 1.1 parts per million. 
A reduction was made, on Dec. 23, to 
0.8 part per million, and the dose has 
there remained up to the present time 


[Jan. 5]. 

A Recent Typhoid Fever Outbreak at 
Sarnia, Ont., may possibly be due to a 
broken intake pipe, but indications that 
the accident may have taken place some 
time ago throw doubt on this view of 
the outbreak. A press dispatch, dated 
Dec. 29, 1911, states that a diver em- 
ployed by the Reid Wrecking Co. found 
the intake pipe completely broken at a 
point 200 ft. from the shore, and dis- 
located by dragging to the north some 
12 ft, thus admitting water liable to 
pollution. It is stated that the condition 
of the break indicated that it might have 
occurred some years ago, and that the 
intake pipe has not been inspected for 
the past three years. Somewhat vague 
reports of bacterial examinations of 
samples of water taken in Sarnia sug- 
gest that the typhoid outbreak may be 
due to some other cause than the public 
water supply, but the reports are too in- 
definite for drawing final conclusions. 


An Increased Freight Rate on Empty 
cement sacks is under consideration by 
the Western Classification Committee 
and was taken up at aie meeting 
held at the Hotel Galvez, Galveston, 
Tex., on Jan. 16. It is stated that the 
present classification of empty cement 
sacks at half fourth-class will be 
changed to second- or third-class. The 
increase was opposed by the Sack 
Committee of the Association of Port- 
land Cement Manufacturers, of which 
Mr. Gordon Wilson, 72 West Adams St., 
Chicago, is chairman. 


The Hart, Schaffner & Marx prizes for 
papers on economic subjects have been 
In Class A, 
the first prize of $1000 to Harold G. 
Moulton, Ph. B., Instructor of Political 
Economy in the University of Chicago, 
for a paper entitled “Waterways versus 
Railways”; the second prize of $500 to 
Harrison H. Brace, of Chicago, for a 
paper entitled “Value of Organized Spec- 
ulation.” Honorable Mention, to DeWitt 
C. Poole, Jr., State Department, Wash- 
ington, D. C., for a paper entitled “Is 
the American Cotton Monopoly Secure?” 

In Class B, the first prize of $300 was 
awarded to Homer B. Vanderblue, under- 
graduate in Northwestern University, 
for a paper entitled “Railroad Valua- 
tion.” 
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Panama Canal Excavation during De- 
cember totaled 2,439,276 cu.yd, a daily 
verage of 97,571 cu.yd. for each of the 
working days in the month. The 
rainfall was 1.19 in. During the month 
110,265 cu.yd. of concrete were laid and 
353,895 cu.yd. of fill placed in dams. 


Plate-Girders of Record Size have been 
placed in a crossing of the Boston & 
Albany R.R. over the New York, New 
Haven & Hartford R.R. at South Worces- 
ter, Mass. They form part of the exten- 
sive track-elevation work of the Boston 
& Albany, at Worcester, which has been 
in progress during the past year. The 
crossing is four-track, and comprises 
five lines of plate-girders in two spans 
over the New Haven tracks and a truss 
span over Southbridge St. The longer of 
the two girder spans is 122% ft. o. too.; 
its girders are 10% ft. deep and each 
weighs 170 tons. Longer plate-girders 
have been built in the past, but none 
of a weight approximating those of the 
present girders. An unusual feature of 
the detail construction of the girders is 
that rivets of 1%-in. diameter are em- 
ployed. Careful trials of this size of 
rivet were made before it was adopted. 
Test rivets were driven through a set 
of plates and the assemblage was then 
cut through the middle of the rivets so 
as to expose the longitudinal section and 
show whether the rivets filled their 
holes in a satisfactory manner. 
girders were manufactured by the Penn- 
sylvania Steel Co., of Steelton, Penn., 
and were erected by the Lucius Engi- 
neering Co., of Pittsburg, Penn. They 
were raised to positivn on Sunday, Jan. 
7, 1912. Two derrick cars were used for 
lifting them from the track level below 
to place on the abutment and the steel 
intermediate bent. Mr. W. F. Steffens, 
Engineer of Structures of the Boston & 
Albany R.R., was in charge of the de- 
sign of this work, under the general 
direction of F. P. Freeman, Chief Engi- 
neer. 

——SS ee 


Personals 


Mr. W. W. Phelps has been appointed 
City Engineer of Santa Monica, Calif. 


Mr. Otto M. Rau, M. Am. Inst. E. E., 
Chief Electrician of the Milwaukee Elec- 
tric Railway & Light Co., has resigned, 
effective Feb. 15. 


Mr. G. H. Hammond, of Gladstone, 
Mich., has been appointed Superintend- 
ent of Terminals at Duluth and Superior 


of the Minneapolis, St. Paul & Sault Ste. 
Marie Ry. 


Prof. Filibert Roth, of the University 
of Michigan, has accepted the manage- 
ment of the forestry department of the 
New York State College of Agriculture 
of Cornell University. 


Mr. Austin Burt, M. Am. Inst. E. E., 
formerly General Superintendent, has 
been promoted to General Manager of 
the Citizens’ Gas & Electric Co., Water- 
loo, Iowa, succeeding Mr. William B. 
Addy, resigned. 


Mr. J. H. Nuelle, formerly Principal 
Assistant Engineer of the New York, 
Ontario & Western Ry., has been pro- 
moted to Engineer of Maintenance-of- 
Way, succeeding Mr. C. E. Knicker- 
bocker, resigned. 


Mr. C. BE. Knickerbocker, M. Am. Soc. 
c. E., Chief Engineer of the New York, 
Ontario & Western Ry., has resigned to 
take charge of the railway construction 
work of the MacDonald Construction Co., 
149 Broadway, New York City. 


Mr. Shirley C. Hulse, Assoc. M. Am. 


These, 


ENGINEERING NEWS 


Soc. C. E., formerly Field Engineer of 
the Second Clackamas Development, Caz- 
adero, Ore., has accepted a position 
under Mr. W. B. Fuller, M. Am. Soc. C. E., 
with the Mexican Northern Power Co., 
Ltd., Santa Rosalia, Chihuahua, Mex. 


Mr. Maurice Deutsch, formerly of the 
firm of Opdycke & Deutsch, of 50 Church 
St., New York City, has opened offices at 
the same address for the private practice 
of civil engineering, spectalizing in hy- 
draulics and in the design and construc- 
tion of foundations. The firm of Opdycke 
& Deutsch has been dissolved. 


Mr. H. D. McGlashan, Assoc. M. Am. 
Soc. C. E., has been appointed District 
Engineer of the California district of the 
water resources branch of the U.S. Geo- 
logical Survey, succeeding the late W. 
B. Clapp. Mr. McGlashan had been Mr. 
Clapp’s principal assistant during the 
past two years, previous to which time 
he was with the Geological Survey in 
Washington and Oregon. 


Mr. Austin B. Fletcher, M. Am. Soc. 
Cc. E., State Highway Engineer of Cali- 
fornia, has announced the following ap- 
pointments as Division Engineers in 
charge preliminary surveys and construc- 
tion: Mr. W. C. Howe, Assoc. M. Am. Soc. 
Cc. E., Sacramento, division No. 3.; Mr. 
F. C. Sumner, Willits, division No. 1; 
Mr. T A. Bedford, M. Am. Soc. C. E., 
Redding, division No. 2; Mr. A. E. Loder, 
San Francisco, division No. 4; Mr. W. 8S. 
Caruthers, San Luis Obispo, division No. 
5: Mr. J. B. Woodson, Fresno, division 
No. 6; Mr. W. L. Clark, Los Angeles, di- 
vision No. 7. 





‘Obituary 


Harry D. Franklin, an engineer in the 
employ of the sewer department of New- 
ark, N. J., for 21 years, died on Jan. 9 
from pneumonia. 


Bernard W. Murray, many years ago 
a superintendent of construction on the 
Atchison, Topeka & Santa Fé Ry., and 
a constructing engineer in the building 
of a number of government army posts 
in the West, died, in Seattle, Wash., on 
Jan. 2, aged 69 years. 


Franklin Farrel, Sr., President of the 
Farrel Foundry & Machine Co., of An- 
sonia, Conn., died at his home in that 
city, on Jan. 10, from acute indigestion. 
Mr. Farrel was 84 years old, and founder 
of one of the largest foundry and ma- 
chine companies in Connecticut. He 
leaves a widow, a son and four daugh- 
ters. 


Henry Fiddeman Lofiand, General 
Manager of Erection of the American 
Bridge Co., died at his home in Milford, 
Del, on Jan. 14, from tuberculosis. He 
was 47 years of age. He was a graduate 
in civil engineering of the University of 
Virginia. At the time the American 
Bridge Co. was organized Mr. Lofland 
was Superintendent of Erection of the 
Edgemoor Bridge Works; he was then 
made Assistant Manager of Erection of 
the American Bridge Co., having charge 
of a division. Upon the resignation of 
Mr. S. P. Mitchell, of Philadelphia, Penn., 
Mr. Lofland was appointed General Man- 
ager of Erection. 


George H. White, M. Am. Soc. C. E., 
Assistant Engineer of the Chicago, Mil- 
waukee & St. Paul Ry., and formerly Pro- 
fessor of Civil Engineering at the Worces- 
ter Polytechnic Institute, died at his home, 
in Minneapolis, Minn., on Dec. 29, aged 60 
years. Mr. White graduated from the 
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Worcester Polytechnic Institute in 1876 
and was with the engineering depart- 
ment of the Chicago, Milwaukee & St. 
Paul Ry., from 1878 to 1884, when he 
went to Worcester, Mass., as Professor 
of Civil Engineering, which position he 
resigned in 1901. In 1906 he returned to 
the Chicago, Milwaukee & St. Paul Ry. 
as Assistant Engineer. He is survived 
by a widow, three sons and three daugh- 
ters. 


Sir James Charles Inglis, Past-Presi- 
dent ‘of the Institution of Civil Engin- 
eres and General Manager and Consult- 
ing Engineer of the Great Western Ry. 
of Great Britain, died on Dec. 19, 1911. 
He was born in Aberdeen, Scotland, in 
1851. His education was received at the 
Grammar School and University of his 
native city. He did not, however, finish 
his college course, but, at the age of 19 
years, entered the shops of Norman 
Copeland & Co., millwrights, or Glasgow, 
where he remained two years. His next 
work was with Mr. James Abernethy, 
whose business consisted largely in the 
design and construction of harbors and 
docks. In 1878 he accepted a position 
with the engineering staff of the Great 
Western Ry. A short time later he en- 
gaged in consulting work on his own 
account, chiefly in railway and harbor 
construction. In 1892 he returned to the 
Great Western Ry. as Assistant Engin- 
eer at Paddington. He retained his 
connection with this railway to the end 
of his life, and was for 11 years its Chief 
Engineer. Great improvements took 
place during this period which placed the 
Great Western among the most progres- 
sive railways of England, and its Chief 
Engineer, and later General Manager, 
among the most eminent engineers of 
that country. He was President of the 
Institution of Civil Engineers in 1908 
and 1909, and early in 1911 was knighted 
in honor of his distinguished services. 


Charles H. Ott, Assistant Engineer in 
charge of sewer construction, Bureau of 
Surveys, Philadelphia, Penn., committed 
suicide by shooting himself, near Wayne 
Junction Station on the Philadelphia & 
Reading Ry., on Jan. 4. Mr. Ott was 53 
years old and lived in Germantown with a 
wife and 12-year old son. The reason for 
his deed is believed by his friends to 
have been worry and illness caused by 
overwork. Mr. George S. Webster, M. 
Am. Soc. C. E., Chief Engineer of the 
Bureau of Surveys, pays his late assist- 
ant the following tribute: 


Mr. Ott has been connected with the 
Bureau of Surveys in various capacities 
since 1888. In 1895 he had charge of the 
surveys for the sewers built in connec- 
tion with the Pennsylvania Avenue sub- 
way. He was then tS Sage oe Assistant 
Engineer in charge of the dredging op- 
erations carried on by the ad in the 
Delaware River between Philadelphia 
and Marcus Hook, the work of Tones 
the rock at Schooner Ledge, to a dept 
of 26 ft., being successfully carried out 
under his supervision. The channel of 
the Schuylkill River was also dredged 
from its mouth to Gray’s Ferry Bri + 
under his direction. On Feb. 1, 1900, he 
was appointed assistant engineer in 
charge of sewer construction in the Bu- 
reau of Surveys, which position he has 
filled to the present time in a satisfac- 
tory and efficient manner, his long train- 
ing making him especially valuable in 
this work. : 

He was a very conscientious and sen- 
sitive man, and keenly felt the responsi- 
bility which rested upon him. He devoted 
his entire time to the duties of his office, 
starting out earty in the morning to visit 
work of construction and re orang to 
the office about noon, where the balance 
of the day was devoted to office duties, 
frequently causing him to remain until 
late into the night. He was very careful 
to carry out every detail of the work un- 
der his charge and no doubt brought on 
a nervous breakdown by too close ap- 
plication to duty. 
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Engineering Societies 


COMING MEETINGS 
SOCIETY OF AUTOMOBILE ENGIN- 
EERS. 


Jan. 18-20. Annual meeting at New 
York City. Secy., Coker F. Clarkson, 
1451 Broadway, New York City. 


KANSAS ENGINEERING SOCIETY. 
Jan. 23-24. Annual meeting at Man- 
hattan, Kan. Secy., W. S. Gearhart, 
Manhattan, Kan. 


AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS. 

Jan. 23-25. Annual meeting at New 

York City. Secy., W. W. Macon, 29 
West 39th St.. New York City. 


OHIO ENGINEERING SOCIETY. 
Jan. 24-26. Annual meeting at _ Cleve- 
land, Ohio. Secy., Clyde J. Knisely, 
New Philadelphia, Ohio. 


CANADIAN SOCIETY OF CIVIL EN- 
GINEERS. 


Jan. 24-26. Annual meeting at Mon- 


treal, Que. Secy., C. H. McLeod, 413 
Dorchester St., fest Montreal, Que. 


INDIANA ENGINEERING SOCIETY. 
Jan. 25-27. Annual meeting at Indian- 
apolis, Ind. Secy., Charles Bross- 
man, Union Trust Bldg., Indian- 
apolis, Ind. 
CONNECTICUT SOCIETY OF CIVIL EN- 
GINEERS. 
Feb. 13-14. Annual meeting at New 
Haven, Conn. Secy., J. Frederick 
Jackson, Box 1304, New Haven, Conn. 


NEW ENGLAND ASSOCIATION OF GAS 
ENGINEERS. 
Feb. 14-15. Annual preting. at Bos- 
ton, Mass. Secy., N. W. Gifford, 26 
Central Square, East Boston, Mass. 


ENGINEERING SOCIETY OF WISCON- 


SIN. 
Feb. 14-16. Annual meeting at Madi- 
son, Wis. Secy., J. C. White, 624 EB. 
Main St., Madison, Wis. 


IOWA ENGINEERING SOCIETY. 
Feb. 21-23. Annual meeting at Daven- 
ort, Iowa. Secy., S. M. Woodward, 
owa City, Iowa. 


Western Society of Engineers 


The annual meeting and dinner were 
held at the University Club Building, 
Chicago, on Jan. 10, 

The report of the secretary showed a 
membership of 1139, as against 1119 at 
the beginning last year. The new con- 
stitution, which went into effect with 
1911, established a grade of membership 
(student members) for students at even- 
ing schools, and there are now a few 
members in this grade. The attendance 
at the meeting has been somewhat small, 
averaging only 75, even when including 
an attendance of 450 at the special 
Steinmetz meeting of the electrical sec- 
tion. The library of the society is not 
kept exclusively for the use of the mem- 
bers, but is open to the public as a 
free public reference library. The re- 
port of the treasurer showed the fol- 
lowing: receipts (including $860 balance 
of 1911), $19,602; expenditures, $17,844; 
balance, $1758. 

The officers for 1912 are as follows: 
President, W. C. Armstrong (Engineer of 
Bridges, C. & N. W. Ry.); vice-presidents, 
A, Bement, G. T. Seely and E. C. Shank- 
land; treasurer, A. Reichmann; secre- 
tary, J. H. Warder. 


American Institute of Electrical 
Engineers 


At the 267th meeting in New York 
City, Jan. 12, Mr. P. R. Moses presented 
a paper entitled “Notes on Isolated 
Plants.” He presented figures which he 
had collected to show that the import- 
ance of isolated stations had been 
greatly underestimated. The _ specific 
figures given in the paper related to 
conditions in New York City. For in- 
stance, he stated that there were 1700 
isolated plants in the city, having an 
aggregate boiler capacity of 929,000 hp. 
and an aggregate engine capacity of 
669,855 hp. The total boiler horsepower 
of the central stations in New York City 
he did not quote, but contented him- 
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self with showing that the largest sta- 
tions had a capacity of 109,000 hp. 

In discussing the influence of services 
about a building, other than lighting, on 
isolated-plant equipment, he advocated 
using high-efficiency apparatus with 
electric drive for the auxiliary machin- 
ery where the steam required for heat- 
ing, ete., is less than would be supplied 
by the usual electric plant alone. He 
advocated an electric plant of moderate 
efficiency together with steam-operated 
auxiliaries where the steam required for 
heating, etc., was more than that yielded 
by the electric plant for usual services 
alone. The author cited several instances 
showing the service loads in buildings 
of different types in New York City. 

The discussion was generally critical, 
some claiming that the data were not 
complete and not properly identified. 
There was a general call for data on the 
investment and overhead charges of the 
different isolated plants mentioned. Mr. 
Arthur William, of the New York Edi- 
son Co., stated that in Manhattan only 


_ there were 691 private plants, having a 


total of 295,685 boiler horsepower and 
211,096 hp. in engines driving electric 
generators, instead of the figures given 
by Mr. Moses. He claimed 300,000 hp. 
of central-station boilers in the borough. 
He claimed that the 211,096 hp. of the 
private plants has only 150,000 hp. con- 
nected loads, while the 300,000 of the 
central station has 500,000 connected 
load. The isolated-plant designer had 
to provide a large excess capacity, while 
this sort of reserve in the case of the 
central station could be made negative, 
as shown, on the account of the im- 
probability of excessive demand from 
many consumers simultaneously. 


New England Water Works Association 


The annual meeting of the Association 
was held in Boston, on Jan. 10. After 
the usual lunch at one o'clock, the busi- 
ness exercises were taken up. These 
consisted in the reports of the officers 
of the Association for the year, pre- 
sentation of various committee reports 
and the address of the retiring Presi- 
dent, together with the reports of the 
tellers on the annual election of officers. 
An address was delivered by J. Waldo 
Smith, chief engineer of the Board of 
Water Supply, New York. The report 
of the Secretary, Mr. Willard Kent, 
showed a total membership, on Dec. 31, 
1911, of 750, which was a net gain of 
three for the year. 

Reports of progress weTe made by the 
Committee on Conservation, M. N. Baker, 
chairman; the Committee on Water Con- 
sumption and Statistics relating thereto, 
Leonard Metcalf, chairman, and the Com- 
mittee on the Collection of Information 
as to low water yields of drainage areas 
in New England, F. P. Stearns, chairman. 
Mr. Metcalf reported in behalf of his 
committee disappointing returns from 
those who had been asked to give in- 
formation on water consumption, and 
stated that the committee had concluded 
that it would be advisable to make a 
study of the detailed records of a few 
water-works plants, keeping records 
worth while, rather than to attempt an 
extensive study as proposed. He also 
stated that during a recent trip abroad 
he had made an inquiry regarding water 
consumption. He was surprised to find 
that while detailed records were avail- 
able as to the amount of water used for 
public purposes no information could be 
obtained as to the division of water be- 
tween various classes of private con- 
sumers. 
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The Committee on Standard Speci 
tions for Fire Hydrants submitt: 
final report in printed form, which 
already been circulated among the n 
bers of the association. A motion 
the adoption of the report led to a 
siderable discussion as to the ady 
bility of giving the associate mem 
of the association, interested in hyd 
manufacture, more opportunity § to 
heard, The members of the commi 
seemed to feel that the manufactu 
had not taken full advantage of 
opportunities for conference and t 
hydrant tests offered them. Represent. - 
tives of the manufacturers urged that 
they never had any real standing with 
the Committee and, therefore, had jot 
felt like asking much in the way of 
operation. It was finally voted to ask 
such of the associate members as are 
interested in the manufacture of fire hy- 
drants to confer with the committee, 
and it was also voted to ask the commit- 
tee to report again at a later date. it 
should be added that H. O. Lacount, of 
Boston, is chairman of the committee in 
question, and that the names and ad- 
dresses of the other members of the 
committee were given on page 70 of 
our issue of Jan. 11, 1912. 

Mr. J. Waldo Smith, whose name has 
already been mentioned, gave an extem- 
pore account of the exploratory and con- 
struction work on the Hudson River 
erossing of the Catskill Aqueduct for 
the New York water supply. This work 
has been described in a number of arti- 
cles which have appeared in our col- 
umns. Mr. Smith stated that the tunnel 
headings are now within some 200 ft. of 
each other, and it is expected that they 
will meet within a comparatively short 
time. He also said that only 36 gal. 
of water per minute is being encoun- 
tered at one of the headings and 150 gal. 
at the other. The flow of water from 
a@ seam penetrated some time ago was 
finally controlled by the use of grouting 
under a pressure of 1000 Ib. per sq.in., 
which Mr. Smith thought was the high- 
est pressure for this class of work on 
record, 

The major part of the presidential ad- 
dress, delivered by Allen Hazen, was de- 
voted to the subject “Management of 
Water-Works,” and is printed separately 
elsewhere in this issue. Before taking 
up this part of his address, Mr. Hazen 
paid tribute to the ten members of the 
association who had died in 1911. These 
included such well known men as G. A. 
Hague, civil engineer, of New York 
City; L. E. Halls, civil engineer, of 
Boston; L. C. Kinnicutt, professor of 
chemistry, of the Worcester Polytechnic 
Institute, Worcester, Mass., long known 
for his work in connection with sewage 
treatment, and C. W. Paine and W. H. 
Spears, both civil engineers, the first of 
Highland, Calif., and second of Ply- 
mouth, Mass. 

Other parts of Mr. Hazen’s address 
dealt with available water supplies in 
dry years, with particular reference to 
the recent unusually dry spell. In order 
to give this section of the address due 
prominence, it will be printed separately 
in a later issue. The tellers selected 
announced that George W. Batchelder, of 
Worcester, Mass., had been elected as 
president of the association, and George 
A. King, of Taunton, Mass., as advertis- 
ing agent; and that the following offi- 
cers had been reélected: Secretary, Wi!- 
lard Kent, Narragansett Pier, R. L: 
Treasurer, L. M. Bancroft, Reading. 
Mass.; editor of the “Journal,” Richard 
K. Hale, Boston, Mass. 
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Changes in the Engineering 
Literature Section of En- 
gineering News 


A little over nine years ago (Dec. 18, 
1902), this journal began the systematic 
publication of reviews and announce- 
ments of technical books, reports and 
pamphlets, accompanied, as _ occasion 
offered, by editorial discussions and by 
correspondence on related topics. Prior 
to that time such book reviews as ap- 
peared in our columns were generally 
brief and were inserted at chance inter- 
vals. Under the new plan, once in each 
month there have been added to the body 
of our regular issue, a goodly number of 
pages devoted to Engineering Literature. 

Originally, Engineering Literature was 
a Supplement in fact, as it has always 
been in name. Through most of its his- 
tory it has been paged separately, on the 
theory that many subscribers would find 
it more convenient to bind the Supple- 
ment consecutively at the back of each 
volume, while perhaps a few would 
not wish to bind it at all, and would, 
therefore, be inconvenienced by a con- 
tinuous pagination. 

Partly because Engineering Literature 
was regarded as a Supplement—almost a 
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Engineering Literature 


complete paper in itself—and partly be- 
cause at the outset financial assistance 
was desired to help meet the increased 
cost of devoting so much space to tech- 
nical literature, advertisements were ad- 
mitted to Engineering Literature at its 
inception. They have appeared ever 
since. 

To speak frankly, the editors never 
liked the idea and have always been 
aware that many subscribers did not like 
the idea, of publishing book advertise- 
ments with book reviews, even though 
the advertisenients were kept in the back- 
ground and Engineering Literature was 
a Supplement. We therefore take pleas- 
ure in announcing, and we are confident 
that our subscribers will be pleased to 
read, that hereafter no advertisements 
will Be included in the section of this 
journal devoted to Engineering Literature. 

It is only fair to the book publishers 
who have so generously supported Engi- 
neering Literature from its inception to 
state plainly, as we have already inti- 
mated, that it has been largely through 
their financial assistance and particularly 
through their kindly words of apprecia- 
tion of our efforts that we have been en- 
couraged to develop Engineering Litera- 
ture as it has been developed during the 
past nine years. At the same time we 
do not feel that the transposition of book 
advertisements from the old-time Supple- 


ment to a place in our regular advertis-' 


ing pages is an act of base ingratitude to 
the advertisers who served, in a way, as 
godfather to Engineering Literature and 
who stood by it in its infancy and early 
youth. The change which is being made 
is prompted by a desire to give better 
service to our readers and thus to all our 
patrons. 

Another reason for removing advertise- 
ments from Engineering Literature is that 
it long since ceased to be -a Supplement, 
while hereafter it is to be even more an 
integral part of ENGINEERING News than 
it has been in the past. Since hereafter 
this department may sometimes be in- 
serted in advance of the editorial pages, 
the continuance of advertisements among 
book reviews has become as impossible 
as would be placing them on our editorial 
pages. 

As may be inferred from some of the 
foregoing remarks, the word Supplement 
will no longer be coupled with this sec- 
tion of ENGINEERING News. 

Since we have referred to the incep- 
tion of Engineering Literature, it may 
not be amiss to say that the plan, scope 
and ideals set forth in the initial number 
(Dec. 17, 1902) are to be followed in the 
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future as in the past. Briefly summar- 
ized, our aim has been and is “to con- 
vey prompt and critical information” re- 
garding the more permanent literature of 
“the several branches of engineering, and 
the various arts and sciences related 
thereto,” at the same time covering “such 
phases of economics, sociology, municipal 
administration, public art, exploration, 
travel, biography and history as appeal 
particularly to the readers of ENGINEER- 
ING NEws.” 

It should perhaps be stated that what 
we believe has contributed as much as, if 
not more than, anything to the success of 
Engineering Literature has been its ap- 
peal to members of the engineering and 
allied technical professions for assistance 
in valuing books, and the hearty response 
with which that appeal has been met. 
Nothing of this was suggested in the first 
issue of Engineering Literature, neither 
in the editorial announcement which we 
now reprint nor in the reviews which ap- 
peared in that number. 

In fact, all the reviews in the first few 
issues were written by members of our 
editorial staff, exactly as had been true 
of the book reviews which appeared in 
this journal before Engineering Litera- 
ture was started. But it soon became a 
physical impossibility for the members of 
the editorial staff to write so many and 
such extensive reviews as seemed to be 
due to our readers, even had the editors 
been vain enough to consider themselves 
specialists on so many and such diverse 
subjects. Accordingly, first a few, then a 
considerable number, and latterly many 
books were sent to engineering and other 
specialists, until now the list of outside 
reviewers numbers several score. 

In two respects our hopes, as an- 
nounced nine years ago, have not been 
fully realized: (1) Most of the letters 
sent for our Correspondence column have 
been from authors who thought justice 
had not been done to their books by re- 
viewers (but the number of these letters 
has really been surprisingly small), 
whereas we had hoped that many of the 
formal reviews would bring in a greater 
number of supplementary criticisms from 
readers than have been received, and (2) 
we have published fewer general reviews 
of all or the best books on selected topics 
than we had hoped to do. In our earlier 
issues, we passed in general review books 
on cement and other important subjects. 
That sort of reviewing seemed to have 
rather sharp limits for the editorial staff, 
partly through pressure of other work. 
A few outsiders have voluntarily sub- 
mitted valuable general reviews of groups 
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of books and we should be pleased and 
we are sure our readers would be glad 
to have the practice continued and ex- 
tended. 

In conclusion, we repeat in substance 
and renew without change or reservation 
the words with which we closed our an- 
nouncement nine years ago: 

We hope that with the codperation of 
cur readers and of both authors and pub- 
lishers, we may eventually do for engi- 
neering and other technical books what 
the best of the literary weeklies and 
monthlies are doing so well for general 
literature, and that thus we may con- 
tribute somewhat to the advance of engi- 
neering and the allied arts and sciences, 
and to the sound development of their 
literature. 


CORRESPON DENCE 


From the Author of ‘‘Experi- 
mental Engineering’’ 


Sir—I am in receipt of a copy of 
ENGINEERING News for Dec. 14, 1911, 
containing the very appreciative review 
by Nicholas S. Hill, Jr., of my book on 
“Experimental Engineering.” If prac- 
ticable, I would have been glad to em- 
body in the book the various things which 
the reviewer finds lacking, but the book 
was written primarily for the naval engi- 
neer, and with a particular view to meet- 
ing the requirements of the Naval Acad- 
emy for a textbook. A good deal of more 
or less obsolete apparatus is retained in 
the book for the reason that it is used by 
the students in the engineering laboratory 
at the Naval Academy. As the reviewer 
very justly states, however, it may be 
considered as illustrating the principles 
involved. 

U. T. HoLMes, 
Commander, U. S. N. 
U. S. S. “Louisiana,” Dec. 23, 1911. 


An Appreciation of Greene’s 
“Pumping Machinery”’ 

Sir—I have read with much interest Mr. 
Nicholas Hill’s review of Prof. Greene’s 
book on pumping machinery, which ap- 
peared in your Supplement of Oct. 12, 
and believe that Mr. Hill has rather 
‘underestimated the value of this work. 

The book seems to fill very admirably 
the need which existed, for an uptodate, 
comprehensive work on pumping ma- 
chinery. 

It is pleasing to find a bdéok labeled 
“Pumping Machinery,” which treats of 
pumping machinery in all types, and is 
not burdened with extraneous matter con- 
cerning boilers, etc., which properly be- 
longs elsewhere. The book also includes 
an interesting chapter on the design of 
centrifugal pumps which, in their modern 
forms, are of great importance. 

The very clear manner in which Prof. 
Greene has handled the various subjects, 
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both on their analytical and practical 
side, will make the book of service to 
students as well as to those who, like the 
writer, have had to do with the design, 
construction, operation and testing of 
large pumping plants. [Mr. Head was 
formerly mechanical engineer of the 
Bureau of Water, Philadelphia.—Eb.] 
FRANCIS HEAD, 
Sao Paulo, Brazil, Nov. 26, 1911. 


On the Review of ‘‘Walls, Bins 
and Grain Elevators’’ 


Sir—In the review of the first edition 
of the writer’s “The Design of Walls, 
Bins and Grain Elevators” in your issue 
of July 18, 1907, and again in the review 
of the second edition, in your issue of 
Dec. 18, 1911, the reviewer has entirely 


failed to get the idea of the book, but 


has devoted the greater part of both re- 
views to Part I, the Design of Retaining 
Walls, and to the design of reinforced 
concrete, both of which are introductory 
to the main discussion; and he has not 
considered the main part of the book as 
given in Parts II and III. : 

Quoting from the preface to the first 
edition: “The aim in writing this book has 
been to present a systematic analysis of 
the stresses due to granular materials, 
together with a discussion of the prin- 
ciples of design and the details of the 
structures which contain the granular 
materials.” Experiments to determine 
the pressure of granular materials on re- 
taining walls and in shallow and deep 
bins are given and discussed, and methods 
of calculating the stresses are given. 

In the second edition the chapters 
covering the design of retaining walls 
have been rewritten to accord with mod- 
ern practice, and two additional chapters 
have been added. In Chapter IA it is 
shown that when active stresses and pas- 
sive resistances are distinguished between 
and made to agree with the known laws 
of semi-fluids, the “Theory of Conjugate 
Pressures” gives consistent results. In 
Chapter IVA are calculated the stresses 
in bracing of trenches, pressures on tun- 
nels, sewers and temporary retaining 
walls. The discussion of reinforced con- 
crete is merely incidental, and in it stan- 
dard practice has been followed. 

In both reviews the reviewer criticizes 
the book: (1) As having too much theory, 
and (2) he takes exception to the discus- 
sion on reinforced-concrete construction; 
on both of which subjects the views of 
the reviewer are not in accord with most 
writers. A third criticism of the first 
edition was in the use, by the author, of 
a simple formula involving hyperbolic 


logarithms, in place of con\plicated for-' 


mula transposed to use Briggs’ loga- 
rithms, as suggested by the reviewer. 

In criticizing the theoretical investiga- 
tions in the book the reviewer frankly 
refrains from expressing any opinion 
upon the discussion of the pressure of 
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grain in bins and the laws of semi-f) 4s 
the most important part of the boo 

It is, of course, evident that to 
the book conform to the reviewer's 
gestions in his review of the first ed: 
would have made it necessary to p: 
cally eliminate all theoretical discus.\.. 
of the pressures of semi-fluids, ani to 
have made it merely a book of exampies 
of structures. In view of the above the 
last paragraph of the review of the <ec- 
ond edition—“Lack of space prohibits th: 
reviewer from repeating the criticism of 
his first review. They all apply to this 
edition, for they have been uniformly 
ignored”—is a rare bit of humor. 

MiLo S. KetcHum 
Boulder, Colo., Jan. 4, 1912. 


REVIEWS 
Statically Indeterminate Reac- 


tions and Stresses 
REVIEWED BY Henry S. JAcoBy* 


DEFLECTIONS AND STATICALLY IN- 
DETERMINATE STRESSES — by 
Clarence W. Hudson, M. Am. So 
C. E.; Professor of Civil Engine+: 
ing, Polytechnic Institute of Brook- 
Ayn. ik at Congulting Engineer 

ew York: John Wile Sons. Lon- 

don: Chapman & Hall, Ltd. Cloth 
7%x11%4 in.; pp. 258; folding and 
other, plates and many text illus- 
trations. $3.50 net (15s. net). 


Professor Hudson has had so many 
years of experience in practice as a 
bridge engineer and is so well known as 
an expert computer, that the announce- 
ment of this book was read with keen 
anticipation. It is a pleasure to state at 
the outset that after a careful examina- 
tion of the volume the anticipation ap- 
pears to have been well warranted. 

The aim of the author, as stated in his 
preface, is to give the few principles 
which underlie the subject of statically 
indeterminate reactions and stresses, and 
to show their application to a number of 
practical problems. He recognizes fully 
‘that the solution of numerical problems 
is essential not only to a working know!l- 
edge of formulas and methods, but also 
to a thorough comprehension of the 
principles themselves and of the con- 
ditions which limit their application. 

A number of fundamental formulas for 
deflections are deduced by means of the 
equation of the elastic line of a straight 
or curved beam; by the internal work of 
flexure with the aid of an auxiliary load 
of unity; and by the work of deforma- 
tion due to shear. The first and second 
theorems of Castigliano, and Maxwell's 
reciprocal theorem relating to deflections, 
are likewise deduced. 

Formulas are derived for the deflec- 
tions of cantilever, simple and contin- 
uous beams of constant cross-section 
under different conditions of loading. 
like those usually given in works on me- 
chanics. Six similar formulas are then 
deduced for practical cases in which the 

*Professor of Bridge Engineering, Co!- 


lege of Civil Bagingeting, Cornell Uni- 
versity, Ithaca, N. Y. 
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ments of inertia of cross-sections are 
_oriable, and some of them are used to 

4 the reactions for plate-girder swing 

ridges. 

rhe solution of two numerical exam- 
oles with spans of 136 and 156 ft., one 
very light single-track, and the other a 
heavy double-track plate-girder swing 
bridge, shows that the reaction of the 
center support is respectively 15 and 
i1°% greater by the more exact method of 
computation than by assuming the mo- 
ment of inertia to be constant. It is also 
found that in the first example the de- 
flection of the end of the span due to the 
shearing stresses is about 4 and 3% of 
that due to the flexural stresses alone, for 
uniform load and for a concentrated 
load at the free end, respectively. The 
bending moment at the center support is 
reduced about 2.6% when the effect of 
shearing stresses is included. For the 
longer and heavier swing span the corre- 
sponding results are about twice as 
great. 

The publication of such numerical re- 
sults for representative examples can- 
not fail to be appreciated by engineers 
in practice, since they wish to know to 
what extent increased refinement in 
computations is justified by its practical 
effect on design. 

An example is given to show the high 
degree of accuracy obtained in computing 
deflections by approximate methods of 
integration which have to be employed 
when the curve of the elastic line can- 
not be expressed by an equation. 

In a number of cases the same prob- 
lem is solved by different methods, thus 
exhibiting very effectively their relative 
merits when used in practice. For ex- 
ample, in finding the end deflection of a 
plate-girder swing bridge when open, the 
use of Fraenkel’s formula involving 
bending moments due to an auxiliary 
unit load, only about one-tenth of the 
labor is required as by the method which 
is based on the equation of the elastic 
line. 

The application of this simple method 
is illustrated by finding the deflections 
and stresses in a circular ring under a 
single load, in a pipe culvert, and in the 
steel frame of a tunnel lining. In each 
case there are given the device of cut- 
ting the section for the application of the 
auxiliary loads, the statement of equa- 
tions to meet the conditions imposed by 
the problem, and the complete solution 
of a numerical example. 

The same method is also used in mak- 
ing the computations of the maximum and 
minimum stresses for the complete de- 
sign and erection of a concrete arch hav- 
ing an effective span of 100 ft. and with 
spandrel arches supporting the roadway. 
The arch rib is cut at the crown and 
formulas are derived for the unknown 
horizontal thrust, shear; and bending 
moment at the crown due to any single 
concentrated load, temperature change, 
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or rib shortening. The numerical work 
is systematically arranged in tabular 
form to facilitate the labor of computa- 
tion. It is gratifying to note that every 
step in the different operations is illus- 
trated fully and that the forms adopted 
indicate the judgment and care of a mas- 
ter in this art. Several features deserve 
especial mention. The loading for the 
greatest compression or tension in any 
section is found graphically by means of 
the lines of action of the inclined reac- 
tions for each concentrated load and of 
the two curves in the arch rib which give 
the limiting positions of the resultant 
thrust for tension or compression in any 
cross-section. The most unique part of 
these computations relates to the erection, 
the results of which determine in what 
order the cross walls, spandrel arches, 
etc., are to be erected after the main 
falsework has been lowered and the arch 
rib is self-supporting. 

Similar calculations of maximum and 
minimum stresses are given for the de- 
sign of a two-hinged arch rib with solid 
web plate, the span being 144 ft. long. 

The detailed computations of the de- 
flection of a simple truss under given 
dead and live loading are made with the 
aid of Castigliano’s first theorem, by least 
work, and by displacement diagrams, thus 
showing by inspection the relative merits 
of these methods. Another numerical 
example gives the additional effect upon 
deflections of play of pin holes in a 
truss, and then the computations are com- 
pleted for the camber blocking and the 
exact manufactured lengths of the truss 
members to secure strict compliance with 
given conditions. 

A further comparison is given between 
the analytic and graphic methods when 
applied to a cantilever bridge, while an- 
other example indicates what procedure 
is required when the deformations are 
so large that the deformed truss is no 
longer closely similar to its normal shape. 

_Another comparison between two meth- 
ods of computing the stresses in a sim- 
ple truss with redundant members proves 
the method of distortion due to unit 
loads acting in the redundant members 
to be more serviceable than the one based 
on Castigliano’s second theorem. 

Formulas are derived to determine the 
stresses in partially continuous trusses 
like those of the Queensboro cantilever 
bridge at Blackwell’s Island, for double- 
leaf bascule bridges, and for open- 
webbed arches without hinges; but in 
these cases numerical examples are 
omitted. 

The remaining solutions of numerical 
examples include the computations for 
the true reactions of center-bearing and 
tim-bearing swing bridges; of the stresses 
in a small suspension bridge with eye-bar 
cables and a stiffening truss hinged at the 
towers; of the stresses in a viaduct bent 
with double intersection bracing; and of 
the stresses in spandrel-braced arches 
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having three and two hinges, respectively. 

Two methods are employed to find the 
stresses in the two-hinged arch. In the 
first method, the arch with three hinges 
is transformed into one with two hinges 
by inserting an additional chord member 
near the crown, and the additional 
Stresses in all members are computed 
with the aid of deflections and stresses 
due to auxiliary unit loads applied to this 
extra chord member when cut apart. This 
method is claimed to be highly advan- 
tageous and at the same time affords a 
direct comparison between all the corre- 
sponding stresses of the two types of 
arches. 

The second method is the customary 
one in which certain elastic deformations 
and deflections are found due to a hori- 
zontal load of unity applied at one hinge, 
which is assumed to be supported on rol- 
lers like the expansion end of a simple 
truss. The arrangement of the tables in 
both cases and various other suggestions 
by the author will repay careful study. 

One chapter is devoted to mechanical 
adjusting devices and the necessary ad- 
justments required to make the final 
closure in the erection of important struc- 
tures. These structures consist of the 
cantilever bridge over the Arroya Del 
Chico in Mexico, that over the Mononga- 
hela River at Pittsburg, and those over 
the Ohio River at Beaver and at Sewickly, 
Penn.; the Niagara and Clifton arch; 
and the Benwood bridge over the Ohio 
River, in which simple trusses were 
erected by the cantilever method. The 
details of toggles, wedges and other de- 
vices, as well as members to which they 
are attached, are illustrated by cuts in 
the text and on folding plates. 

Since the practice is now nearly uni- 
form in American text-books to designate 
tension by plus and compression by 
minus, it is to be regretted that the 
author reverses this convention. The text 
contains so many features which are 
praiseworthy that they overshadow the 
minor defects. It should be noted that a 
knowledge of mechanics and of bridge 
stresses in statically determinate struc- 
tures is assumed throughout. Some 
methods of treatment and formulas, in- 
cluding those for the arch without hinges, 
are original. 

To many practicing engineers, and per- 
haps to the majority, the methods em- 
ployed for statically indeterminate struc- 
tures seem complicated and difficult to 
apply, and some are discouraged in their 
study of the subject by the fragmentary 
manner in which the methods are often 
exemplified. To such practicians, as 
well as to advanced students, this book 
can be warmly commended as very help- 
ful, and it may properly be regarded as a 
valuable supplement to all of the works 
dealing with the same general subject 
which have been published. It ought to 
be added to the working library of every 
bridge and structural engineer. 
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Experiments and Tests 
Reviewed by Harry L. Parr* 


THE TESTING OF MOTIVE-POWER 
ENGINES—Including Steam Engines 
and Turbines, Locomotives, Boilers, 
Condensers, Internal Combustion 
Engines, Gas Producers, Refrigera- 
tors, Air Compressors, Fans, Pumps, 
etc. 7 R. Royds, M. Sc., A. M. IL. 
Mech. E.; Lecturer in Motive-Power 
Engineering, Glasgow and West of 
Scotland Technical College, London, 
New York, Bombay and Calcutta: 
Longmans, Green & Co. Cloth; 6x9 
es pp. 396; 83 text illustrations. $3, 
net. 


During the past few years the import- 
ance of accurate experimental work in 
the engineering field has become more 
and more apparent. Whereas formerly 
this sort of work was practically limited 
to‘ determining the efficiencies of such 
standard machinery as boilers, engines 
and pumps, and how such efficiencies 
were affected by a change in such varia- 
ble factors as load, speed, fuel and pump-" 
ing head, its scope has now been vastly 
broadened and includes among other im- 
portant subjects investigations for de- 
termining the constants which must be 
applied to the formulas of mechanics, 
thermodynamics and hydraulics to allow 
for influences that cannot be formulated 
when these formulas are to be used in 
designing an actual machine. Experi- 
mental mechanical engineering has conse- 
quently become such a broad subject that 
it may almost be classed as a profession 
by itself, and the great variety of instru- 
ments and methods which have been de- 
signed for the measurement of different 
quantities have made it impossible for 
an engineer engaged in any other class of 
work to keep in touch with the subject 
and, therefore, none but the simplest tests 
can be intelligently laid out without some 
sort of advice from an expert as to the 
best methods to employ. In nearly all 
engineering schools the students are 
being trained in the elements of experi- 
mental work, and books by authorities 
on the subject are needed for reference 
and study. 

Experimental work may be roughly 
divided into two classes: (1) Those 
tests of standard apparatus which per- 
mit of being codified and whose object 
is to determine such characteristics of 
performance as may be necessary in 
establishing guarantees; (2) all forms 
of investigation not following codified 
procedure. To the former belong such 
tests as the determination of the capacity 
and efficiency of a boiler, or the duty 
trial of a pumping engine; to the latter 
belong such investigations as the effect 
of varying the velocity of water passing 
through condenser tubes upon the rate 
of heat transfer, the variation of the an- 
gular velocity.of the shaft of a hit-and- 
miss governed gas engine, the relation 
between the actual performance of an 
impulse steam turbine and that computed 
from hypothesis. 

*Assistant Professor of Mechanical 


Engineering, Columbia University, New 
York City. 
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A book on experimental mechanical 
engineering may, therefore, have two ob- 
jective and two subjective aims. It may 
be intended to serve as a textbook for 
students or as a reference book for engi- 
neers, and it may treat of the conducting 
of standard tests or of what may be 
termed research methods. There appears to 
be no reason why a difference should be 
made in the method of presenting the sub- 
ject matter, whether the book be intended 
primarily for students or for engineers un- 
less the engineer is credited with a clear 
understanding of the principles involved, 
which it is not always safe to assume in 
connection with this particular subject; 
nor does it appear that one sort of 
experimental work can be adequately 
treated to the exclusion of the rest. It, 
therefore, seems to the reviewer that all 
of the aims mentioned may be realized in 
a single book and that any book on ex- 
perimental engineering not specifically 
confined to a single phase of the subject 
should be judged on this basis. 

The title of Mr. Royds’ book, “The 
Testing of Motive Power Engines,” would 
indicate that it covered only a small por- 
tion of the general field of experimental 
work, but as a matter of fact it touches 
on nearly all phases of it. The author 
states in the preface that his book “is 
intended for engineering students who 
have already acquired an elementary 
knowledge of motive-power engineering” 
(whatever that may mean) and hopes that 
it will be of service to the engineer in 
practice. The introduction contains some 
excellent general suggestions concerning 
the laying out of tests and urges the 
necessity of planning all experimental 
work as part of some definite scheme; 
the forms of errors which may occur in 
observations are also discussed, with sug- 
gestions as to how such errors may be 
reduced to a minimum. In the first chap- 
ter are given definitions of work, power, 
temperature and heat, together with a 
brief explanation of the principal heat 
cycles on the pressure-volume and tem- 
perature-entropy bases, and directions for 
calculating indicated horsepower from 
indicator cards, brake horsepower, ther- 
mal efficiency, etc. The author notes that 
this information is intended to serve as 
a convenient source of reference, pre- 
sumably for those who have studied me- 
chanics and thermodynamics, but have 
forgotten the details. 

Chapters I and II describe the princi- 
pal instruments and methods for meas- 
uring pressure, temperature and brake 
horsepower. For each instrument de- 
scribed careful note is made of its range 
of usefulness, sources of error and 
method of calibration. 

The remainder of the book is devoted 
to the testing of locomotives and motor 
cars, steam engines and steam turbines, 
boilers, condensers and air pumps; in- 
ternal-combustion engines, gas producers, 
refrigerating machines, air compressors 
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and air motors, fans and blowers ing 
water turbines and pumps in the 
given. 

In taking up each subject the a 
states the principal independent var ble 
conditions affecting the operation ind 
later in the chapter gives curves showing 
the results of actual tests run to de- 
termine the effect of independently vory- 
ing these conditions. Considerable space 
is devoted to discussion of results which 
have been obtained by other investiga. 
tions. The method of presenting the 
subject matter describing the actual con- 
duct of such tests suggests by its order 
of presentation that the book is primarily 
intended for the use of students in pur- 
suing a definite course in experimental 
work which will closely follow the book, 
but the character of the subject matter 
itself seems to assume a familiarity with 
actual conditions of operation which 
would be unfair to expect of the ordinary 
student in an engineering course. 

With the exception of the methods of 
measurement described in Chapters | 
and II, all descriptions of the measure- 
ment of quantities are taken up as needed 
in carrying out the tests described. This 
method may appear to be the most logi- 
cal from the teaching standpoint, but 
makes the book of doubtful value to the 
engineer who is laying out some test not 
described in the book and who wishes 
information concerning the various meth- 
ods available for measuring certain quan- 
tities. For instance, the information con- 
cerning gas analysis and combustion is 
distributed between boiler trials and tests 
of internal-combustion engines; the quan- 
titative measurement of liquids is dis- 
tributed between boiler trials, tests of 
condensers, internal-combustion engines 
and pumps; the quantitative measure- 
ment of gases is distributed between 
condensers, internal-combustion engines 
and fans and blowers. This objection 
is partially offset by a good index, 
but while the methods of measure- 
ment are ably described and in several 
cases new and ingenious, there is much 
valuable matter omitted which must al- 
most inevitably be the case when sub- 
jects are: treated in a disjointed manner 
and are taken up merely to fill some 
particular need. This plan of giving de- 
tailed descriptions of methods of meas- 
urement as part of the discussion of 
tests of machines draws the attention 
from the main subject, which is the laying 
out of a test to secure some definite in- 
formation. No general method is de- 
veloped for the attack and solution of 
experimental problems, although such a 
method is followed by the author in his 
descriptions of tests. 

This book may be found valuable as a 
textbook to be used in connection with 
courses on experimental engineering, pro- 
viding the instructor in charge of such 
a course is willing to follow the text 
rather closely.. For American engineers 
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- will not be as useful as several other 
books which have been published in this 
country, not only on account of the rea- 
sons already given, but also because of 
the fact that the standard test codes re- 
ferred to ate those of Great Britain, 
which are somewhat different from those 
accepted in this country. However, as a 
book to be read in connection with ex- 
perimental work, much valuable informa- 
tion may be obtained from it. 








A German Study of Power 


Production 
Reviewed by Lionet S. Marks* 


YEUE KRAFTANLAGEN—HBEine tech- 

ae und wirtschaftliche Studie 
auf Veranlassung der Jagorstiftung 
der Stadt Berlin unter Mitwirkung 
von Dr.-Ing. Gensecke und Dr.- 
Ing. Hanszel. Bearbeitet von E. 
Josse, Professor an der Kgl. Techn. 
Hochschule zu_ Berlin, orsteher 
des Maschinenbau ~. Laboratoriums. 
Zweite, wesentlich vermehrte Auf- 
lage. Miinich and Berlin: R. Olden- 
bourg. aan: 64%4x9% .in.; pp. 149; 
93 text gures. . 5; American 
price, $2, net. 


Two years ago the present writer pre- 
pared for these pages (see June 17, 1909, 
p. 70) a review of the first edition of 
Professor Josse’s interesting and valuable 
contribution to our knowledge of the con- 
temporary state of the art of power pro- 
duction. This study of the technical and 
commercial aspects of that very import- 
ant subject was made possible by a grant 
for a special fund under the control of 
the City of Berlin. It would appear from 
the second edition now before us, that the 
very practical and far-sighted curators of 


-that fund have continued their grant and 


have made possible the continuance of 
the excellent work which they originated. 
For it is surely of much importance in a 
large industrial community that a tech- 
nical and commercial study should be 
made of the methods and costs of the 
production of power for the guidance of 
the owners, designers and operating 
staffs of power plants, and for the bene- 
fit of members of the engineering pro- 
fession. 

The new edition is considerably larger 
than the older and not only extends the 
information given along the lines already 
treated of, but also sums up the important 
new developments of the past two years. 
Whereas the earlier edition discussed 
only small- and medium-sized plants, the 
present work takes up large plants also. 
The most important changes and additions 
are in the discussion of the influence of 
supecheating, of steam pressure, and of 
back pressure in steam engines; of con- 
densation; of single-cylinder steam en- 
gines; and of the new methods of regula- 
tion of steam turbines. Further additions 
deal with low-pressure turbines, with 
large gas engines and with Diesel en- 
gine plants. 

The peculiar virtue of this work is that 
its conclusions throughout are based di- 
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frectly upon special investigations of 
numerous modern plants. These _in- 
vestigations are collected from various 
sources, but have been in large part car- 
ried out specially for this work, or are a 
portion of the surprisingly large output 
of Professor Josse’s laboratory at Char- 
lottenburg. The result is to present to 
the technical world something which 
comes more near to being a summary of 
the present state of the art of power pro- 
duction, than anything else that has 
been published. Its technical conclu- 
sions apply, of course, only to German 
practice and its commercial conclusions 
apply only to German conditions, fuel 
and labor costs, and so forth. Never- 
theless, the technical results can be 
duplicated elsewhere and the commer- 
cial results can be modified to allow for 
other conditions. 

Among the recent developments some 
space is given to the rapidly growing use 
of coal-tar oil as a fuel for boilers. The 
Charlottenburg experiments with this 
fuel, include spraying by pressure alone, 
by steam, and by compressed air. ‘The 
use of simple pressure spraying is found 
to be the most economical except in 
plants where compressed air is available. 

The results of the special investigations 
at Charlottenburg on the influence of 
superheat and of vacuum on the efficiency 
of steam turbines, are presented in a 
manner which permits an interesting con- 
trast with the possibilities of a perfect 
machine. It is found that saturated steam 
must be superheated 17° C. to effect a 
1% saving in the heat required per unit 
of power; the increment of superheat 
necessary for each additional 1% saving 
is found to decrease continuously as the 
superheat increases and reaches a value 
of 11.5° C. at 184° superheat. These re- 
sults, obtained on a 200 kw. A. E. G. tur- 
bine, with 180 lb. gage pressure, and 95% 
vacuum, show considerable differences 
from the values usually accepted. 

The tabulation of results of recent 
tests of reciprocating steam engines 
brings out some interesting facts. The 
simple non-condensing engine, in its re- 
cent form of “Gleichstrommaschine” of 
Stumpf, develops as much as 87% of the 
theoretically possible indicated work of 
the steam (in a 200 hp. unit); and gives 
about 80% of it at the shaft. This high 
degree of perfection of the simple engine 
leaves little room for improvement by 
compounding and, in the opinion of the 
author, the compound engine will begin 
to disappear from engineering practice. 
With simple condensing engines, the best 
recorded performance at the shaft is 
about 65% of the theoretically possible 
indicated work on a 200-hp. unit. The 
best performance by a compound engine 
in the author’s tables is about 75% on a 
700-hp. unit. There is, consequently, 
still some saving possible by compound- 
ing, but not very much. 

The data on turbines include tests on 
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all the common types and on sizes vary- 
ing from 50 up to nearly 12,000 useful 
horsepower. The most perfect perform- 
ance recorded is the development at the 
shaft of 73% of the theoretically possible 
work on a 10,000-hp. unit in the well 
known Erste-Brunner tests. 

It is interesting to see that the Brown- 
Boveri, Westinghouse, Curtis, Nurnberg, 
Bergmann and other turbines, will all de- 
velop about 70% of the theoretical work 
for sizes varying from 2000 to about 
12,000 hp. Considerable discussion is 
given to low-pressure turbines and to the 
economics of turbine installations in 
which some of the steam is abstracted for 
outside purposes while it is on its way 
through the turbine. The equalizing heat- 
storage devices for low-pressure turbines 
include some novel constructions. Among 
other important matters relating to the 
steam turbine, is the relation of the 
method of governing to the variation o: 
economy with load; some new tests throw 
valuable light on this subject. 

The data given on gas-producer plants, 
show a maximum efficiency from coal to 
engine shaft of about 24%; of the pro- 
ducer alone, 85%; of the engine alone, 
over 28%. There is not much variation 
from these figures in recent plants. The 
Diesel engines show a maximum over- 
all efficiency of about 35%; that is, there 
is no notable increase in their efficiency. 
An interesting development is the appli- 
cation of small four-cylinder Diesel en- 
gines, from 20 hp. up, to automobiles. 
Such engines, developing 5 hp. per cylin- 
der and using crude oil, show an overall 
efficiency of 26% at rated load—a per- 
formance which is certainly considerably 
better than that of any other automobile 
engine and which, in view of the cheap- 
ness and safety of the oil used, may have 
much meaning for the future develop- 
ment of powered vehicles. 

The last third of the book deals with 
the cost of power. Tables are given of 
the operating costs of numerous plants 
with engines of all the various types and 
sizes. The operating costs fer medium- 
sized steam-engine plants vary from 1.5 
to about 3c. per kw.h.; for locomobile 
plants, from 1.2 to 2.8c.; for small tur- 
bine plants, 1.3 to 1.5c.; large steam-en- 
gine plants, 0.7 to 1.7c.; large steam- 
turbine plants, 0.44 to 1.3c.; small pro- 
ducer-gas plants, 1.3 to 2.2c.; large gas 
plants (blast-furnace gas), 0.2 to 0.3c.; 
Diesel plants, 0.4 to 2.6c. These figures 
have, of course, but little meaning apart 
from a knowledge of the cost of fuel 
and of labor. 

It is a pleasure to read so suggestive 
and so timely a study of power genera- 
tors. It would be a useful thing to engi- 
neers in this country if the U. S. Bureau 
of Mines, which has already made a de- 
tailed study of the operation of several 
kinds of power generators, should collect 
and publish a body of facts such as are 
presented here. 
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Two Notable Works on 
Mechanical Flight 


LANGLEY* MEMOIR ON MECHANICAL 
FLIGHT—[Vol. 27, No. 3, Smithson- 
ian Contribution to Knowledge.] 
Part I, 1887-1896. By Samuel Pier- 
gent sangeley. Edited by Charles 

Manly. Part II, 1897-1903. By 
Charles Manly, Assistant in a 
of Experiments. Washington, 

The Smithsonian Institution (Charles 
D. Walcott, Secy.) Paper; 10x13 in.; 
pp. 320; 101 plates. 


AERIAL NAVIGATION—A_ Popular 
Treatise on the Growth of Air Craft 
and on Aéronautical Meteorology. 
By Albert Francis Zahm, A. M., M. 
E., Ph. D., Secretary of the Aéro lub 
of W ashington; Governor of the 
Aéro Club of America, etc. New 
York and London: D. Appleton & Co. 
Cloth; 54%x8% in.; pp. 497; 32 plates; 
58 illustrations in text. $3, net. 

It is a positive pleasure to pick two 
volumes of such conspicuous merit and 
intrinsic interest out of the many 
mediocre books and works on aerial 
flights. 
over, no small historical value as the de- 
tailed record of probably the most bril- 
liant and most scientific attack of the 
problem of aerial flight that has been 
made. It is clearly evident to any one 
who has followed the independent devel- 
opment of the “aeroplane” that the news- 
papers of the country, by their hostil 
criticisms of Prof. Langley’s work, aid 
truly turn back the hands on the clock 
of progress a few years. The barriers 
that held the Langley “aerodrome” from 
as complete and unqualified success as 
the early Wright flyers were so slight 
that it needed only insignificant efforts 
to brush them aside. However, the work 
was being done with public and institu- 
tional funds which the criticisms re- 
ferred to cut off. At the same time, 
Prof. Langley held such high ideals of 
service that he ‘vould not secure the aid 
of that commercial exploitation which has 
carried forward more recent development 
and undoubtedly would have backed his 
efforts. 

The Langley Memoir is in two parts, 
the first of which, covering the years 
1877-1896, was written by Prof. Langley 
and completed shortly before his death. 
The second part, covering the period of 
1897-1903, was written by Mr. C. M. 
Manly, the mechanical engineer in charge 
of much of the work planned in a gen- 
eral way by Prof. Langley. 

Part I. deals with a long series of 
early experiments with small models. 
The first of these relied on rubber-band 
motors, but such a primitive device was 
soon outgrown and vapor engines had 
to be developed. Accordingly, the first 
section of the memoir relates in detail 
the development of engines, boilers and 
burners of remarkable lightness and 
capacity. The object of these model 
studies seems to have been to show that 
mechanical flight was possible as a 
future commercial project and to point 
the type of mechanism by which success 
was to be won. It evidently was not 
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Prof. Langley’s first intention to build a 
man-carrying flyer, but he was led into 
that project by the success of his model 
experiments. Once embarked on the 
work, he pursued it with vigor and per- 
sistence to his death. 

In Section I]. Mr. Manly has described 
the work of designing the man-carrying 
flyer in the light of the previous studies, 
the construction of the large-size models 
and finally the great machine itseif. The 
difficulties that arose are here stated 
and the way in which they were over- 
come. Not least among these problems 
was the development of a suitable engine. 
Steam had to be abandoned for the then- 
new gasoline type and the magnitude of 
the task is seen by comparing the ex- 
cellent performances described in this 
memoir with those of modern automobile 
engines whose development has had the 
combined wisdom of hundreds of de- 
signers for a decade. 

The story of the field trials of the 
final machine is now well known but it 
is retold here in authoritative detail. 


Prof. Zahm’s book is essentially de- 
scriptive—he has popularized perfor- 
mance and not theory. Indeed, one will 
look in vain here for an exposition of 
the dynamics of aerial flight. This will 
be generally considered a wise course, 
considering the number of adequate ex- 
positions of theory now printed and re- 
mempbering the good use which has been 
made of the five hundred odd pages of 
this book. A bigger book would have 
been cumbersome and the excess would 
Fave been unnecessary. 

It has been noted that the auther’s 
presentation is descriptive; it is more 
than that, for it is at once an analysis 
of the features of successful flights, and 
a connected history of movements in this 
and that direction covering decades often 
and invoiving the efforts of men not com- 
monly associated. The narrative has no 
small literary charm, which seems to lie 
largely in sustained interest, where others 
have grown weary and labored, and in a 
number of passages which are notable 
examples of imaginative writing. Yet 
so dignified and controlled are they that 
the well-versed reader will not experi- 
ence the repugnance felt toward the work 
of many previous authors in the same 
field. 

The author has brought to his task of 
writing this book probably a better prep- 
aration than afforded to any other living 
person. Though his name is borne by no 
famous monoplane, biplane, glider or 
dirigible balloon, yet he has aided and 
abetted in many an invention that has 
made some small advance at least. His 
theoretical and experimental researches 
have helped to pave the way for the 
efforts of others in shop and field, and 
he has enjoyed their acquaintance and 
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confidence. As a result there is fou: ip 
this book a wealth of illuminating d: -.\\s 
about the work of the pioneer ex» «rj. 
menters in aeroplane construction, -<en 
in no other volume. The present: ion 
seems very careful and well pond. req 
as though the succession of attempts jad 
been turned over and over in the author's 
mind during the many years of his 
studies. 

The introduction considers the 
mythology of flight, beginning with a 
long passage of Ovid describing the 
flight of Daedalus and Icarus, and work- 
ing into more tangible and better authen- 
ticated but still unfruitful attempts. 

The first chapter opens with the work of 
the Montgolfiers, of Charles and Robert, 
with hot-air and hydrogen bags, al! of 
which has been told and retold, of course. 
Then are the developments of the earliest 
work—the passive balloons of Green, 
Nadar, Coxwell, Wise. Next are given 
Robert’s, Blanchard’s, Meusnier’s, Por- 
ter’s Jullien’s, Gifford’s, de Lome’s, and 
Renard’s attempts to apply power to 
elongated balloons and the reader is 
acquainted with the features of each 
which have survived. We find also 
traced the more fruitful labors of Santos- 
Dumont, Julliot, Surcouf and Kapferer, 
Godard, Gross, Parsefal; Schwartz, and 
finally Zeppelin, for whom the author 
reserves a high place in the development 
of the dirigible balloon. 

This completes Part I.; in Part II. the 
author passes over to the heavier-than- 
air type and starts with the noted pro- 
posals of the great artist and architect 
Da Vinci. How far such noted experi- 
menters as Caley, Stringfellow, Wen- 
ham, Penaud, Hargrave, Phillips and 
Langley went with power-driven models 
is portrayed. Never before has it so 
well been shown how near they all were 
to the greater success of the present day 
and how small the gap between those 
days and ours. The bridge of the gap, of 
course, was the automobile motor. 

From Langley the author turns back 
to the bird school, which approached the 
goal by first building unpowered gliders— 
Le Bris, Mouillard, Lilienthal, Pilcher, 
Chanute, and the Wrights. These men 
placed all emphasis on skillful manipu- 
lation and made designs secondary to 
practice. Nearly every one knows how 
the art and science has gone ahead since 
then by leaps and bounds. The author 
has it all recorded for our convenience, 
however, with types, features, dates and 
performances, and he has traced the 
descent of similar ideas through them 
all—a comparison that is deadly to many 
claims of complete originality. 

The third part of the book is entitled 
“Aeronautic Meteorology” and here we 
find a treatise on the general properties 
of quiet air and the laws of winds and 
storms—as we know them. 
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\jodern Practice in Interurban. 
Electric Railroad Engin- 
eering 
Reviewed by C. L. bE MURALT* 


BC" RAILWAY ENGINEERING 
ELECTRIC, Francis Harding, z., 
Professor Electrical Engineering; 
Director, Electrical Laboratories, 
Purdue University; Assoc. M. Am. 
Inst. E. E.; Assoc. M. Am. El. Ry. 
,ssoc.; M. Soc. Prom. Eng. Ed. New 
york and London: McGraw-Hill Book 
Co. Cloth: 6x9% in.; pp. 336; 138 
text illustrations; 37 tables. $3, net. 


The book before us is peculiar. 
Clearly, its title, “Electric Railway Engi- 
neering,” is misleading. Under this title 
one would nowaddys expect to find a 
treatise dealing with the various phases 
of the use of electricity as motive power 
on railways. The table of contents is 
designed to confirm this expectation. It 
shows the book to be divided into four 
main parts: (1). Principles of train 
operation, (2) Power generation and dis- 
tribution, (3) Equipment, and (4) 
Types of systems, and each of these 
four parts is subdivided in such a man- 
ner as to intimate a very thorough 
and exhaustive treatment of the mat- 
ter. 

What the book covers, however, is 
really nothing but a cursory description 
of present-day “standard” practice in 
interurban electric railroad work. 

Whether or not a book of this character 
was needed, in view of the fact that we 
have the subject already pretty well cov- 
ered by such books as Gonzenbach, Got- 
shall, Herrick and others, may be left un- 
discussed. But that it should not have 
attempted to sail under false colors, and 
thus to have tried to place itself in a 
class with the two books of Sheldon and 
Burch, recently reviewed, is certain. 

As regards the contents, similar re- 
marks apply. The book is prepared as a 
text-book for an advanced university 
course in electric railway engineering. 
For this purpose it is wholly unfit. In its 
preface we read: 


The volume does not purpose to pre- 
sent any great amount of new material 
nor principles, but it does gather in con- 
venient form present-day theory and 
practice in all important branches of 
electric-railway engineering. 


The treatment is not only not scholarly, 
it is almost unscientific. To give but a 
few examples from among the many that 
can be found throughout the book. On 
page 22: 


In order to determine the net income 
it would be possible, of course, to ap- 
proximate the operating expenses, fixed 
charges, ete, in detail, and subtract 
them from the gross income. A fair 
average income is often taken, however, 


as 45%. 

No matter how true it may be that such 
methods are often employed by men with 
or without technical training, quite cer- 
tainly this is not the proper way to pre- 
sent the subject to advanced students in 
electrical engineering. On page 243: 


,*Professor of Electrical Engineering, 
Mulversity of Michigan, Ann Arbor, 
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A very rough and simple method quite 
commonly used (to select the proper 
motor) is to prepare a table from tech- 
nical journals or the railway census of 
the equipments of various roads operat- 
ing under as nearly as possible the same 
conditions as the proposed road. This 
table should include number and capa- 
city of motors, average voltage, sched- 
ule speed, weight of cars, lay-over at 
terminals, stops per mile, average grade 
and, if possible, the watt-hours per ton- 
mile demanded. By comparison with 
such a table the correct standard size of 
motor for the new equipment may read- 
ily be determined. 


Is it right to teach advanced students in 
this fashion? Is this not rather the 
direct path which leads to “catalogue” 
engineering? Throughout the book such 
terms as “standard,” “custom,” etc., oc- 
cur again and again, and thus clearly in- 
dicate what the writer had in mind whilst 
he wrote. 

Had the book been entitled “Modern 
Practice in Interurban Electric Railroad- 
ing,” or something similar, nobody could 
have found any fault with it. And had 
it been frankly addressed to the average 
railroad operating man, it would doubt- 
less have been of value to many who 
wish to inform themselves on the pres- 
ent status of their art. For this pur- 
pose, however, it would have been bet- 
ter to cut out practically all of the 
mathematics, which, as presented, are 
largely superfluous, anyway. 

Coming to details, it must be admitted 
that the author evidently knows the sub- 
ject of direct-current traction, as actually 
practiced on interurban lines, quite thor- 
oughly, though we find him weak on the 
more recent developments in alternating- 
current work. His historical outline of 
the development of electric traction in 
general is good, though necessarily brief. 
The two following chapters deal with 
Traffic Studies, such as would have to be 
made to investigate an existing road or 
to plan a new one. Then comes a short 
chapter on Train Schedules, followed by 
a chapter on Motor Characteristics. The 
comparison between series and shunt 
motors on page 39 and following is of 
doubtful value in the form presented, 
and it certainly leaves an entirely wrong 
impression on the reader. Then we have 
five chapters on Speed-Time Curves. 
Here the general tendettcy of the book 
is well exemplified. Instead of dealing 
with the matter in basic fashion and en- 
deavoring to establish principles, we find 
the “cut-and-try” method recommended 
and given undue prominence. In Part 
II, there are eight chapters on Station- 
Load Curves, Distribution System, Sub- 
stations, Transmission System, Power 
Stations, Rail Bonds, Electrolysis, and 
Signalling, all of these items being de- 
scribed largely with reference to 
standard direct-current practice. Some 
information is furnished on the single- 
phase alternating-current system. Three- 
phase practice is not mentioned. Part III. 
has the following chapters: Track, Roll- 
ing Stock, Motors, Motor Control, Brakes, 
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Car Houses, Electric Locomotives. Part 
IV., Types of Systems, would better have 
been left out altogether. It contains only 
27 pages, in two chapters, Alternating- 
Current vs. Direct-Current Traction and 
Electric Traction on Trunk Lines, and the 
author plainly has had no personal ex- 
perience “in this field, and therefore 
largely quotes other authors. His own 
statements in these two chapters cer- 
tainly should be taken with several 
grains of salt. 

If the above criticism is severe, be 
it remembered that it relates principally 
to form. If it is deemed advisable to 
bring out a second edition of this book. 
it is suggested that it be freed of the 
scientific air which it now assumes with- 
out grounds. There is much of value in 
the book, and if the author will take the 
trouble to put it into concise form it will 
doubtless be appreciated. 





THE IRRIGATION OF MESOPOTAMIA 
—By Sir W. Willcocks, K. C. M. G., 
F. R. G. S.; Adviser to the Turkish 
Ministry of Public Works, Con- 
stantinople. London: E. & F. N. 
Spon, Ltd. New York: Spon & Cham- 
berlain. Cloth; 7x10% in.; pp. 136, 
with portfolio containing 46 plates. 
Boards; 14%x16% in. Two volumes, 
complete, $8, net. 


Of all the work beneficial to mankind 
that the engineer is called upon to under- 
take, the development of the waste places 
of the earth may be classed as the most 
direct, and of the many deserts through- 
out the world, which it is possible to re- 
claim for agricultural purposes, the area 
lying north of the Persian Gulf and 
known as Mesopotamia is probably the 
most notable. Here in ages past there 
once was a prosperous civilization, sub- 
sisting upon products gained from ground 
cultivated according to methods which 
even today cannot be surpassed. Since 
the Babylonian times, however, the coun- 
try has fallen into disuse and the natural 
development of the water which freely 
flows through its two rivers, the Tigris 
and the Euphrates, has been allowed to 
lapse. Recognizing the wonderful facili- 
ties of the country if properly irrigated, 
the Turkish government some years ago 
delegated Sir William Willcocks, of In- 
dian and Egyptian engineering fame, to 
report upon the possibilities of irrigation 
along the banks of these two great rivers. 
This report Sir William Willcocks has 
just published. After a thorough investi- 
gation of the financial and engineering 
possibilities of the location, he has de- 
cided that under proper construction a 
perennial irrigation system, consisting 
mainly of barrages, dams and canals, 
similar to those now in use in the irriga- 
tion of Upper India, may be built along 
the Tigris and the Euphrates so as to irri- 
gate an area of about 10,000 sq. miles, 
which readily can be profitably planted in 
grain and cotton. The entire project, as 
designed by him, would cost approxi- 
mately $100,000,000, and would bring in 
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an annual profit of about 25%, of which 
9% would go to the government. He 
states, also, that in addition to the direct 
gain from the irrigation-work expendi- 
ture, the government would gain by in- 
creased import duties and all sources 
of revenue which accompany increased 
wealth among the people. Phe report 
sets forth the results of a thorough in- 
vestigation of the engineering and agri- 
cultural difficulties involved and is accom- 
panied by a large portfolio of drawings 
showing the construction of the various 
works proposed. 


Strength of Materials—-Power 
Transmission 
Reviewed by LEWIS E. MOORE* 


STRENGTH OF MATERIALS—By H. E. 
Murdock, M. E., C. E.; Member of the 


Society for the Promotion of Engi- . 


neering Education and of the De- 
partment of Theoretical and Applied 
Mechanics in the University of I- 
linois. New York: John Wiley & 
Sons. London: Chapman & Hall, Ltd. 
Cloth; 5x7% in.; pp. 308; 153 text 
illustrations; many tables. $2, net 
(8/6 net). 


THE ELEMENTS OF THE MECHANICS 
OF MATERIALS AND OF POWER 
TRANSMISSION —By William R. 
King, U. S. N., Retired; Principal, 
Baltimore Polytechnic Institute. 
New York: John Wiley & Sons. Lon- 
don: Chapman & Hall, Ltd. Cloth; 
6x9\% in.; pp. 266; 140 text illustra- 
tions. $2.50, net (10/6, net). 

The first of these books is intended 
primarily for a text for class-room use 
and presents the fundamental principles 
of the strength of materials without the 
aid of the calculus. It opens with a brief 
statement of the kinds of materials ordi- 
narily used where strength is required in 
engineering practice and of their methods 
of manufacture or their occurrence in 
nature. Direct stresses are then taken up 
by means of simple illustrations and 
accompanied by tables of the strength 
of various materials. Stresses in thin 
cylinders and spheres are treated, fol- 
lowed by a brief paragraph on resistance 
of tubes to collapse. The presentation 
of the methods of computing the strength 
of riveted joints is unusually good. 

The subject of beams is taken up in 
about the usual way, free use being made 
of diagrams to explains loads, shears, 
etc. One feature of the diagrams which 
the author neglects to explain is his 
reason for curving load and shear dia- 
grams at the ends. The question of mov- 
ing loads and absolute maximum moment 
is also briefly stated. Then comes in 
order the finding of the internal stresses 
in the beam due to flexure. The author 
lays emphasis on the three problems 
which ordinarily arise in connection with 
beams; namely, the investigation of 
beams, the finding of safe loads for them 
and their design. 

The next subject treated is that of 
stresses in structures, such as chimneys, 


*Civil Engineer; Assistant Professor of 
Civil Engineering, Massachusetts Insti- 
tute of Technology, Boston, Mass. 
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dams, walls and piers. In this connec- 
tion the author has given an extremely 
clear idea in less than half a page of the 
kern and what its shape is in certain 
cases. A chapter on graphic integration 
follows, giving methods of performing 
integration and finding the constants of 
integration graphically. 

The elastic curve is then treated and 
the relations existing between load, shear, 
bending moment, slope and deflection 
curves are clearly brought out. A chap- 
ter is devoted to the treatment of special 
cases of beams under different kinds of 
loading, finding maximum moments, de- 
flections, etc., for these cases. Over- 
hanging, fixed and continuous beams are 
next taken up, the continuous beam being 
treated by means of the theorem of three 
moments. 

One chapter is devoted to the finding 
of the elastic curve by means of the cal- 
culus, this being the only chapter in the 
book in which the calculus is used. The 
book is so arranged that this chapter may 
be omitted from a course without injury 
to a logical pursuit of the subject. 

Then follow methods of finding the 
magnitude of unit shearing stresses at 
different points and the resultant of 
bending, shear and direct stresses. A 
chapter on columns follows, which is 
notable for its illustrations. These show 
with great clearness the shape taken by 
a column under stress with varying end 
conditions. Emphasis is laid upon the 
fact that almost all column formulas are 
largely empirical, and particular em- 
phasis is laid upon the straight-line form- 
ula. 

Two chapters on torsion, repeated 
stress, resilience, mechanical hysteresis 
and impact follow. The book is closed 
by appendixes giving the methods of 
finding location of centers of gravity 
and moments of inertia, and tables of 
bending moments, _ shears, 
stresses, etc., for beams and materials. 

The presentation as a whole is clear 


and logical, although the style of the 


author is in some cases a little involved. 
The demonstrations are entirely confined 
to cases of homogeneous materials. 

The book is intended primarily for the 
class room and requires a preliminary 
knowledge of the elementary principles 
of mechanics. It is 2 book that can be 
used very advantageously for teaching 
this subject to classes which have not had 
the calculus. Its highest usefulness will 
be found in the class room, but it may 
also fill the wants of those who are en- 
gaged in practical engineering work but 
who have never had a course in strength 
of materials. 


The second of the two books before 
us is divided into two parts, both included 
in one binding. To quote from the pre- 
face: 


working © 


January 18, 1 


Part I is devoted to the element «+ 
the Mechanics of Materials, and Pa | 
to the elements of power transmis 

It has been the aim to present both 
jects only to the extent that will in 
such a working knowledge of the fu 
mentals as will enable the studen: 
grasp more extended works without 


A knowledge of the calculus is re 
site to an understanding of the demon. 
strations. 2 

The first 217 pages of this book are 
devoted to the strength of materials, and 
the last 39 pages to the elements of pow- 
er transmission. The author begins with 
the center of gravity, moment of inertia 
and radius of gyration, taking up then 
bending moment and -shear diagrams, the 
theory and designs of beams, the de- 
signs of -columns and shafts, internal 
work and resilence. This occupies 113 
pages. Graphic statics, together with 
some of its applications to framed struc- 
tures, occupy the next 70 pages. A chap- 
ter is then devoted to engineering ma- 
terials and another to testing materials. 

The second part, the elements of power 
transmission, is practically confined to 
the transmission of power by means of 
belts, ropes, and toothed wheels. The 
strength of belting is also taken up, but 
not the strength of gearing, the portion 
on gearing being confined almost exclu- 
sively to figuring velocity ratios and tan- 
gential pressures in toothed gearing. 

The book is one that is evidently writ- 
ten having in mind the needs of a par- 
ticular class in a certain institution. More 
emphasis is laid upon how to work prob- 
lems out than upon the fundamental 
principles. There do not appear to be 
any serious errors in the book, although 
the author is at times careless in the use 
of words. An instance of this is the 
statement in the definition of a column 
that it is a straight beam acted upon com- 
pressively at its extremities. Considered 
from the standpoint of what a book on 
the strength of ‘materials should be, the 
different parts are not given their proper 
relative emphasis. The book is one which 
will undoubtedly fill the needs of the 
author’s own class but is hardly one 
that will be adopted in other institutions 
to any extent. 


A COMPARATIVE STUDY OF WAGE 
AND BONUS SYSTEMS—The Emer- 
son Co., 30 Church St., New York 
City. Paper; 5x8 in.; pp. 27; illus- 
trated. 

One of the foundation principles of the 
methods of increasing the efficiency of 
labor, which are now attracting so much 
attention, is the payment of increased 
wages to employees who produce more 
than the average amount of work. There 
are a number of rival systems which 
adopt different plans for apportioning this 
increased compensation to the employees. 
The pamphlet before us describes the 
Emerson “bonus” system originated by 
Mr. Harrison Emerson and explains the 
features in which it differs from other 
systems of paying labor. 
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A. New German Pocket-Book 
for Civil Engineers 
Reviewed by F. C. KUNZ* 


CHENBUCH FUER BAUINGENTI- 
iURE—Herausgegeben von Max 
oerster, ord. Professor an der Tech- 
nischen Hochschule in Dresden. 
Berlin: Verlag von Julius Springer. 
Cloth; 5x8 in.; pp. 1912; 2723 text 
figures. Marks, 20; American price, 
$s, net. 


it may be a surprise to many engineers 
to see another volume added to the pres- 
ent great number of German pocket- 
books on engineering subjects. However, 
while most of them are either devoted to 
a certain branch of civil engineering only, 
or treat this subject among others too 
briefly, the present book covers the whole 
field of civil engineering in a concise but 
thorough and comprehensive manner and 
on a scientific basis. It will, therefore, 
be found of great value both as a text- 
book for the advanced student and as a 
manual for the practicing engineering. 

This work contains the main subjects 
of civil engineering (statics, materials of 
construction, surveying, bridges, hydrau- 
lic engineering, roads, tunnels, etc.), with 
their subsidiary branches (mathematics 
and mechanics) and also a number of 
other technical subjects with which the 
civil engineer may have to make him- 
self acquainted,‘such as buildings, me- 
chanical engineering, electrotechnics. As 
a special evidence of the wide scope of 
the book may be mentioned a brief ex- 
position of the aesthetic principles of city 
planning and a treatise on jurisprudence. 

This book is comparable with the well- 
known and probably most popular Ger- 
man pocket-book “Hiitte.” While the 
“Hiitte” is wider in scope, embracing 
practically all engineering sciences, Foer- 
ster’s book will prove of greater value to 
the civil engineer in particular. 

The different chapters are complete 
treatises by themselves and have been 
written by authorities on the respective 
subjects. The text is arranged in a lucid 
manner and accompanied by many excel- 
lent illustrations, for which much credit 
is due to the publisher. 

The title “pocket-book” should not be 
taken, literally, for, as may be judged 
from the voluminous contents, the book 
is rather bulky, being 214 in. thick and 
containing 1900 pages. A division into 
two separate volumes would have de- 
cidedly benefited users of the book and 
it is to be hoped that this will be done 
in a future edition. 

The first chapter, by F. Kégler, is prin- 
cipally a compilation of mathematical 
formulas and problems and contains also 
tables of squares, logarithms, etc. The 
second chapter, on mechanics, by the 
same author, gives the principal elements 


and laws of statics, dynamics and hydro- 
Statics, 


*Consultin E y 
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The next four chapters are by Prof. G. 
Mehrtens, the well-known authority on 
bridge building. They. summarize gra- 
phic statics, strength and elasticity of 
materials, analysis of stresses and defor- 
mations of girders and trusses, both 
statically determinate and indeterminate, 
and the calculation of masonry arches 
and retaining walls. As an unusual sub- 
ject may be mentioned the analysis of 
stresses in non-planar frames; special 
mention may be made of the thorough 
treatment of elastic deformations, includ- 
ing the work of deformation. These 
chapters are in fact a condensation of 
the author’s book “Statik und Festig- 
keitslehre,” which is considered as one 
of the most complete books on these sub- 
jects, containing everything of value con- 
cerning the theories of external and in- 
ternal forces in framed structures. 

Then follows a chapter by Prof. M. 
Foerster on the theory of steel concrete, 
giving the methods of calculation of rein- 
forced beams and columns now gen- 
erally adopted; the numerous. well- 
selected examples greatly increase the 
practical value of this chapter. Another 
chapter by the same author, on materials 
of construction, gives the strength, elas- 
ticity and other qualities of the more 
important building materials; attention is 
called to the great amount of information 
concerning natural and artificial stones. 

After a chapter by A. Schrieber on sur- 
veying, describing the various instru- 
ments and methods, follow two chapters 
on the design and detailing of buildings; 
the first, by Prof. Th. Bohm, treats the 
timber and masonry constructions, while 
the second, by Prof. M. Foerster, is de- 
voted entirely to steelwork. Both chap- 
ters are characterized by a clear descrip- 
tion and illustration of numerous details. 

A chapter on hydraulic engineering, by 
Prof. H. Engels, explains the different 
methods of foundation, the design of 
quay walls, dams, locks, the flow of 
water, correction of rivers and gives gen- 
eral data on the design of canals, power 
plants, maritime construction, etc. 

Three short chapters by F. Kogler re- 
view the design of wooden, masonry and 
steel concrete bridges. Considerable 
space is devoted in another chapter, by 
Prof. G. Mehrtens, to the design of steel 
bridges, including considerable data on 
external forces, with tables of weights 
and the more important details, from the 
simple plate girder to the chains and 
cables of suspension bridges. 

In a chapter about road building Prof. 
G. Lucas explains the methods of earth 
excavation and transportation, the design 
and construction of tunnels, street and 
railroads, the maintenance and operation 
of railroads, etc., considerable space be- 
ing given to the signals and safety appli- 
ances. Two chapters by Th. Koehn treat 
the water supply and sanitation of cities, 
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including the design of reservoirs, filtra- 
tion plants, sewers, settling basins, etc. 

Finally follow three accessory chapters 
on aesthetic principles of city planning, 
mechanical engineering’ (particularly 
building machinery) and jurisprudence. 

Although the text will be out of reach 
to those engineers who have not mastered 
the German language, the illustrations 
and formulas are so clear and complete 
that the book will prove of value to any 
American engineer who wants to keep 
informed of the progress of engineering 
science in Europe. 








THE PRACTICAL GAS AND OIL EN- 
GINE HANDBOOK—A Manual of 
Useful Information on the Care, 
Maintenance and Repair of Gases 


and Oil Engines. By L. Elliott 
Brookes, Author of “Construction of 
a Gasoline Motor,” and “The Auto- 
mobile Hand-Book.” Chicago, Il 


Frederick J. Drake & Co. Stiff mo- 
rocco; 442x6% in.; pp. 192; 50 text 
figures. $1, net: feather. $1.50. 


The information contained in this book 
applies chiefly to automobile and motor- 
boat engines, and for this reason it would 
be hard to justify the title of “Practical 
Gas and Oil Engine Handbook.” In the 
comparatively few instances where the 
author attempts to give information on 
other types of engines, the result is gen- 
erally of somewhat doubtful’ value. As, 
for example, in the directions for start- 
ing a gas engine, the reader is instructed 
to first close the battery switch, next 
open the gas valve, so as to admit a 
charge of gas into the inlet-valve cham- 
ber, and then to “give the flywheel four 
or five quick turns until the engine 
starts.” The instructions for computing 
the mean effective pressure from an indi- 
cator diagram, given on pp. 74 and 75, 
are of such a nature as to suggest that 
the author was merely working to obtain 
what he had found to be the correct 
answer rather than following out any 
analytical process of reasoning in ex- 
plaining the computation. 

The book is arranged as a series of 
paragraphs or sections with black-faced 
headings, resembling in this ,particular 
the various automobile handbooks by the 
same author. The sections are alpha- 
betically arranged according to their sub- 
jects. The book is comparatively free 
from typographical errors, but some of 
those which do occur are rather baffling; 
for example, on p. 160 we read, “Some 
gas engines are fitted at the wrist-pin and 
journal bearings with grease cups which 
should be filled with shafting and set so 
as to feed automatically.” An appendix 
at the back of the book contains miscel- 
laneous items apparently “received too 
late for classification.” The description 
of a certain type of spark plug, which 
occupies the last five pages of the appen- 
dix, has a certain commercial twang. It 
states, for example, that this plug is far 
superior to any closed plug on the 
market, and a reference further on to 
“our” multiple-point sparking gap sug- 
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gests that this matter was rather hastily 
edited from some trade catalog. 

Apart from its misleading title and 
in so far as it applies to automobile and 
motor-boat engines, the book as a whole 
is commendable. 


A New Edition of Peabody’s 
Naval Architecture 


RevieweD BY D. W. TAyYLor* 
NAVAL ARCHITECTURE—By Cecil H. 
Peabody, Professor of Naval Archi- 
tecture and Marine Engineering, 
Massachusetts Institute of Technol- 
ogy. New York: John Wiley & Sons. 
London: C mEpmmas & Hall, Ltd. 
Cloth; 6x9\%& pe. 641; 218 text il- 
ere 3. 60, net (31s. net). 

The first edition of this book appeared 
in 1904 and was very favorably reviewed 
at some length in this supplement on 
April 14, 1904. 

In this revised edition the changes that 
have been made are all in Chapters X, 
XI and XII, dealing, respectively, with 
the resistance of ships, the propulsion 
of ships, and power for ships. There are 
many omissions and additions from p. 
395 to p. 452, and there are 16 new 
tables inserted at the end, which deal 
mainly with propellers. 

There is practically no change in size, 
there being 610 pages of text in the new 
edition as against 608 pages in the first 
edition. The chapters which are not 
changed deal with calculations, stability 
and allied subjects, launching, waves, 
rolling, steering and maneuvering, and 
weight and strength. 

The portions of the book which have 
been rewritten cover questions of resist- 
ance and propulsion somewhat more 
simply and certainly than before, mainly 
by taking advantage of the results of 
numerous experimental researches which 
have been published since 1904. In the 
chapter upon resistance of ships, the 
principal new matter deals with stream 
lines around ships, resistance in shallow 
water and resistance due to appendages. 
Two new diagrams showing lines of flow 
around two types of vessels are given, 
but the description of this flow does not 
agree with the diagrams. 

The author proposes a standard form 
of propeller blade such that the contour 
viewed from aft is mainly that of an 
ellipse tangent to the hub. To obtain the 
necessary length of blade at the hub, 
however, the contour in this vicinity is 
obtained by drawing lines from the shaft 
axis tangent to the ellipse. This proposed 
standard blade is not put forward ¢s 
possessing particular merit of efficiency 
from its shape, but simply as a convenient 
type to use, which it undoubtedly is. 

Very complete tables of coefficients and 
constants are given for use in connection 
with propeller design. These are based 
mainly upon published results of experi- 
ments at the United States Model Basin, 
but the author points out that these re- 
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sults are in close agreement with those 
published by R. E. Froude from ex- 
periments in England. The new matter 
in the chapter on the power of ships is 
mainly of somewhat minor importance. 

This book covers fully the very excel- 
lent course in naval architecture con- 
ducted by Professor Peabody. As a gen- 
eral textbook for the student it is be- 
lieved to be distinctly superior to any 
other book on its subject in the English 
language. 


—— 

THE ORIGIN AND PREVALENCE OF 
TYPHOID FEVER IN THE DIS- 
TRICT OF COLUMBIA (1909- 1910) 
By L. L. Lumsden and John F. An- 
derson (including articles contrib- 
uted by Thomas B. McClintic and 
Wade . Frost). Bulletin No. 78, 
Hygienic Laboratory, Treasury De- 
artment, Public Health and Marine- 

ospital Service of the United 
States; Report No, 4, October, 1911. 
Washington, D. C.: Pub. Doc. Paper: 
ous? in.; pp. 196; 16 maps an a7 
charts, 


’ This report, which is the fourth in a 


valuable series, seems to completely vin- 
dicate the water filtration plant of Wash- 
ington from any direct or implied charges 
against its sanitary efficiency, based on 
the continued high rate of typhoid fever 
in Washington after the plant was put 
in use, a half dozen years ago. (It may 
be interjected, that typhoid has materially 
declined of late.) Very briefly stated, 
the conclusions of the present report are 
that “the greater part of the typhoid- 
fever infection in Washington is dis- 
tributed through milk, green vegetables, 
and other foods, and by fingers and 
flies;” and that “since the autumn of 
1906 the public water-supply has played 
a relatively small part, if any, in the 
causation of typhoid fever in Wash- 
ington.” It will be noted that this leaves 
some question as to the part played by 
the water-supply during the first few 
months after the filters were put in use, 
but without stating whether this might 
have been due to infection in the mains 
dating from before the filters were started. 

The character of the studies made dur- 
ing the period covered by the present re- 
port is stated in the Intréduction as fol- 
lows: 

The studies made in the fourth year 
(1909) of the investigation comprised an 
epidemiological study in detail of all 
cases reported to the health office dur- 
ing the whole calendar year; systematic 
bacteriological examinations of water 
from (1) the Potomac River as the water 
entered the first of the series of sedimen- 
tation reservoirs in operation (either Da- 
lecarlia or Georgetown), (2) the effluent 
from the last of the series of sedimen- 
tation reservoirs (Washington City) rep- 
resenting the water applied to the filtra- 
tion beds, (3) the effluent from the stor- 
age reservoir for the filtered water just 
as it entered the conduits for distribu- 
tion to the city, and (4) different taps in 
the city; a clinical and laboratory study 
of about 100 cases reported as typhoid 
fever to determine the percentage of 
error in diagnosis; bacteriological ex- 
aminations of specimens of feces and 
urine from about 300 persons who had 
had typhoid fever within the ten years 
previous, to determine the proportion of 
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bacillus carriers among persons i: 
District of Columbia recovered 
typhoid fever; and a particular stu 
general food supplies, of sanitary 
ditions, and of all other condi 
thought to be likely to have any bes 
on the immediate situation, 

The studies in 1909 were more 
plete than those made in the pre, 
years, Inasmuch as they were conti: ! 
throughout the whole calendar yea: 
stead of during the typhoid season 
1 to November 1) only, and in this 
port most of the data are presente: 
way to show whatever difference 1: 
were seasonally in the various conditi 

In ajl four of the years, 1906-9, 0 
epidemiological data about individua 
cases of the disease were collected b) 
same members of the board, and 
sequently difference in findings for any 
two of the years may be attributed to 
differences in conditions, since the fact , 
of personal equation has not varied 

We have endeavored to make the |: 
vestigation progressive, the findings of 
one year serving to indicate further re- 
search along certain lines in subsequ: 
years also for comparison with the and. 
ings of all the other years. In the text 
and in many of the tables and charts of 
this report comparable data collected for 
the different years are given; and the 
conclusions presented in this report have 
been drawn from a consideration of all 
the data about the typhoid fever situa- 
tion in Washington which have been col- 
lected by this board in the course of the 
whole inquiry covering a period of five 
years (1906 to 1911). 

As we have already said, this report is 
one of a valuable series. It seems par- 
ticularly fitting that such a long-con- 
tinued study should be made of typhoid 
conditions of the seat of our federal 
government, and subsequently published 


for the benefit of the whole country. 
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DIRE RST ION OF THE MATERIALS 
AN WOR ANSHIP EMPLOYED 
IN CONSTR CTION—A Reference 
Book for the Use of Ins spectors, 


Superintendents and Others Engaged 
in the Construction of Public and 
Private Works. Containing a Col- 
lection of Memoranda Pertaining to 
the Duty of Inspectors; Quality and 
Defects of Materials; Requisites for 
Good Construction; Methods of 
Bisating. Work, Ete. By Austin T 
SEER. ivil Engineer; Author of 
“Highway Construction.” Third edi- 
tion, thoroughly revised. New York 
John et, ¢ ons. London: Chap- 
man & Hall, Ltd. Cloth; 44%x7¥\% in: 
pp. 609. $3, net. 


The cover title, “Inspector’s Pocket- 
book,” by which the well known work by 
Austin T. Byrne is generally called, does 
not convey as complete an understanding 
of its contents as does the full title, given 
above. Since the publication of its first 
edition, some twenty years ago, this work 
has supplied a want not adequately filled 
by any other book. Not only is it a guide 
to inspectors on all kinds of construction 
work, but it is a compendium of informa- 
tion regarding structural material, which 
presents in tabular and other form quite 
all the data regarding material neces- 
sary to the designer as well as the con- 
structor. The second edition, published 
in 1902, and the third edition, just issued, 
each brought the information up to date, 
although the general form is of such 2 
nature as not to require any considera- 
ble change in the various editions. 
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‘ooks and Reports on Cement 
and Concrete 


RTLAND CEMENT—Its Composition, 
tae Materiala Manufacture, Test- 
ing and Analysis. By Richard K, 
Meade, M. 8; General Manager of 
The Tidewater Portland Cement Co., 
Formerl Chemist to The Dexter 
portland. Cement Co. The Edisan 
Portland Cement Co., and The North- 
ampton Portland Cement Co.; Author 
of “The Chemists’ Pocket Manual, 
ete. Second edition. Easton, Pa.: 
The Chemical Publishing Co. Lon- 
don; Williams & Norgate (14 Hen- 
rietta St, Covent Garden, W. C.). 
Cloth; 6x9 in.; pp. 512; 169 text 
illustrations; 53 tables. $4.50, net. 


The first edition of Mr. Meade’s book, 
practically the only one in American 
literature covering this subject as com- 
pletely as it does, was published about 
five years ago, and was reviewed in this 
journal on Jan. 17, 1907. This second 
edition has been revised to a considera- 
ble extent. The developments of the last 
five years have been included so that the 
section on manufacture has been in- 
creased about 76 pages. The section 
on analytical methods has been some- 
what similarly increased, and the sec- 
tion on physical testing has been re- 
’ vised to conform to the changes made 
in the standard specifications and methods 
of testing. Beside these revisions, a new 
chapter on the investigation of materials 
for the manufacture of portland cement 
is included, and the number of illustra- 
tions have been increased from 100 to 
170. In the chapter on the nature and 
composition of portland cement, the re- 
search work, undertaken by the Carnegie 
Institution at Washington under the di- 
rection of Dr. E. S. Shepherd, is given full 
space so that the somewhat indeterminate 
subject of the composition of cement is 
at least brought down to the latest knowl- 
edge concerning it. As a textbook for 
manufacturers of portland cement, Mr. 
Meade’s book must still remain the best 
in the English language. 





FACTORIES AND WAREHOUSES OF 
CONCRETE—Published by the Asso- 
ciation of American Portland Cement 
Banutactarers,, Land Title EIGh: 
Philadelphia, Penn. (Percy H. Wil- 
son, Secy.). Stiff paper; 6x9 in.; pp. 
223; many illustrations. 560c., net. 


The preface of this book well states its 


intention, as follows: 


The purpose of this book is to present 
to those intending to bulld industrial 
buildings a few examples, of the many 
hundreds in this gountry. of factories 
and warehouses of reinforced-concrete 
construction and to give important facts 
concerning these uildings. . * 
There are 285 buildings shown, which 
house 198 industries.’ Thirty states are 
represented, as is also the work of 132 
architects, 198 engineers and 97 con- 
tractors, i he book is arranged 
in groups of four pages. On the first 
of the four pages is a typical example 
of a building at a certain class of occu- 
pancy, and on the second page follows 
a description of this example, giving 
facta of Interest to a prospective builder. 
On the third page appears an interior 
view, together with a letter from the 
owner of the building. On the fourth 
page there’ is a pu of photographs 
and buildings use 


Considerable skill has been shown in 
collecting the various examples illustrated 
and the typographic make-up is excel- 
‘ent. Owners contemplating the erection 


for similar purposes. | 
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of factory buildings would certainly do 
well to look over this publication. 


CEMENT PIPE AND TILE—Advantages 
of Cement for Pipe and Tile, Meth- 
ods of Muenufacture, Tests, Costs, 
Ete. By E. 8S. Hanson, Editor “The 
Cement Era.” Second edition. Chi- 
cago, 1ll.: The Cement Era Publish- 
ing Co, Cloth; 6x7% in.; pp. 153; one 
folding plate and many text illus- 
trations. $1, net. 

When the first edition of this book was 
written, some three years ago, the cement 
pipe and tile industry was only in its be- 
ginning. It is strange, therefore, that the 
new edition should be called for. This 
latest edition takes up the subject where 
the other left off and records the present 
stage of the industry. The author says 
it will be probably necessary in the future 
to issue new editions from time to time, as 
the methods of making cement pipe ap- 
proach perfection. 


PRACTICAL CEMENT WORK—An Ele- 
mentary Treatise on Cement Con- 
struction. By W. B. Henry. At- 
lanta, Ga.: The Concrete Age Pub- 
lishing Co. Linen; 4x6% in.; pp. 110, 
50c., net. 

There are any number of practical 
mechanics versed in brick and stone ma- 
sonry who wish to obtain a working 
knowledge of the use of cement and con- 
crete. For such men the little book by 
Mr. Henry would be very useful. It 
claims to know technical superiority, but 
is directed entirely toward the practical 
man who wishes to keep uptodate in his 
trade. 








EXPERIMENTS IN STRENGTH OF MA- 
TERIALS AND CEMENT LABORA- 
eee ae Earl B. Smith, M. E.; As- 
sistant rofessor of Experimental 
Mechanical Engineering, Drexel In- 
stitute, Philadelphia, Penn. Paper; 
6x8% in.; pp. 24. Address he 
Author. 

This little pamphlet contains a synopsis 
of tests and instructions to students for 
use in a strength of materials testing 
laboratory. The tests include the ordi- 
nary testing-machine experiments and 
those of a cement laboratory. Professor 
Smith is connected with Drexel Institute 
in Philadelphia, so it is to be presumed 
that the experience there gained has been 
applied to the writing of this pamphlet. 

ooo 

The American Society of Civil Engi- 
neers makes a notable innovation in form 
of publication, beginning with the new 
year. Its “Transactions” will hereafter 
be printed on thin India or Bible paper, 
so as to reduce the bulk of the year’s 
total, and by virtue of this change it is 
expected to be possible to bind the full 
year’s issue in one volume. For many 
years past the “Transactions” appeared 
in two volumes, June and December. A 
few years ago, however, the increased 
bulk of matter made it necessary to issue 
four quarterly volumes, which practice 
has continued without change except that 
in 1910 two extra volumes were neces- 
sary—making six for the year—to accom- 
modate the great series of Pennsylvania 
tunnel and terminal articles. A single 
year’s issue made an aggregate thickness 
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of 5 or 6 in., even in paper binding. This 
meant many inconveniences for the re- 
cipient. At the same time the handling 
and forwarding costs increased in a way 
which made itself felt even in the ample 
financial resources of the society. The 
change was devised to benefit both the 
office and the members. 








Lead poisoning occupies the greater 
portion of the Bulletin of the Bureau of 
Labor, U. S. Department of Commerce 
and Labor, for July, 1911 (which came 
out nearly six months late). Sir Thomas 
Oliver contributes a paper entitled “In- 
dustrial Lead Poisoning; Descriptions of 
Lead Processes in Certain Industries in 
Great Britain and the Western States 
of Europe.” A second paper, entitled 
“White Lead Industry in the United 
States, with.an Appendix on the Lead 
Oxide Industry,” is contributed by Alex 
Hamilton. “Deaths from Industrial Lead 
Poisoning (actually reported) in New 
York State in 1909 and 1910” is the sub- 
ject of a paper by John D. Andrews. 

Besides the 282 pages on lead poison- 
ing, the Bulletin contains laws enacted 
during the year 1911, requiring the report 
of occupational diseases. The States 
enacting this legislation were California, 
Connecticut, Illinois, Michigan, New York 
and Wisconsin. The legislation was 
secured largely through the activity of 
the American Association for Labor Legis- 
lation. Bills introduced in Pennsylvania 
and Minnesota failed of enactment. The 
laws require physicians to report all 
cases of occupational diseases occurring 
in their practice. Abstracts of court de- 
cisions affecting labor in various parts of 
the country are also given in the Bulletin. 








Information for manufacturers and 
merchants regarding newspapers and 
trade papers in foreign countries suitable 
for advertising purposes is to be issued at 
intervals by the Bureau of Manufac- 
tures, Department of Commerce and 
Labor, Washington, D. C. The informa- 
tion will be in the nature ofa series of 
reports by American Consular officers. 
These reports will give information re- 
garding the location and class of paper, 
district covered, circulation, subscription 
price, and advertising rates. The list for 
England appeared in “Daily Consular and 
Trade Reports” for Nov. 27, 1911. Lists 
for South American countries are in 
course of preparation. When completed 
the series will cover all foreign countries. 








A unique plan for hillside dwellings 
for working men, to be located on hill- 
sides having a grade of 50%, is the sub- 
ject of the November Civic Bulletin, pub- 
lished by the Pittsburg Civic Commis- 
sion, Keystone Building, Pittsburg, Penn. 
The houses would be located on streets 
of 6 to 8% grade running up hill in what 
might be termed diagonal fashion and 
forming a series of terraces. 
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PUBLICATIONS RECEIVED 
| So far as possible the name of each publisher of books or 
pamphlets listed in these columns is given in each entry. 
If the book or pamphlet is for sale and the price is known 
by the editor the price is stated in each entry. 
price is given it does not necessarily follow that the book 
or pamphlet can be obtained without cost. Many, but 
not all, of the pamphlets, however, can be secured with- 
out cost, at least by inclosing postage. The amount of 
postage necessary can be estimated approximately from 
the stated size of the book or pamphlet and the number 
of pages it contains. Reprints of papers read before 
engineering societies and printed by the authors for pri- 
vate circulation can often be obtained without cost by 
addressing the author, whose name and address is always 
Persons who are in doubt as to the 


Where no 


given when known. 
means to be pursued to obtain copies of the publications 
hsted in these columns should apply for information to the 
stated publisher, or in case of a reprint of a society paper 
to the anther of the paper. The stated American prices 
of foreign books are based on 40 cents per shilling and 
per mark for British and German books, respectively, and 
30 cents per franc for French books, the extra allowances 
being for importation costs.) 


AMERICAN RAILWAY MASTER ME- 
on ANICS’ ASSOCIATION (INCOR- 
PORATED—Report of the Proceed- 
ings of the Annual Convention Held 
at Atlantic City, N. J., June 14-16, 
1911. Chicago, Ill.: The Association 
(Secy., Jos. W. Taylor, 390 Old Col- 
ony Bldg.) Cloth; 6x9 in.; pp. 516; 
many folding and other plates. 

THE AUTOBIOGRAPHY OF JOHN 
FRITZ—New York: John Wiley & 
Sons. London: ag mange & Hall, 
Ltd. Cloth; pax0% pp. 327; 21 
text illustrations 2, net (8/6 net). 

DER BAU DES PANAMAKANALS — 
Vortrag Gehalten im Ministerium 
der Oeffentlichen Arbeiten in Berlin. 
Von Eugen Tineauzer, Geheimer 
Baurat. Berlin: Wilhelm Ernst & 
Sohn, Paper; 7x10 in.; pp. 44; 44 
text illustrations. Marks 1.40, net; 
American price, 56c., net. 

BOARD OF RAILROAD COMMISSION- 
ERS OF MASSACHUSETTS—Forty- 
third Annual Report, January, 1912. 
Boston, Mass.: Pub. Doc. No. 14. Ad- 
vance copy for the General Court. 
Paper; 5%x9 in.; pp. 105. 

DIE BRUECKE DER WIEDERGEBURT 
UEBER DEN TIBER IN ROM (100 
m Spannweite)—By Dipl.-Ing. Th. 
Gesteschi, Zivilingenieur in Berlin. 
Berlin: Wilhelm Ernst & Sohn. 
Paper; 7%x10% in.; pp. 27; one plate 
and 17 text illustrations. Marks 
2.40, net; American price, 96c., net. 

CREOSOTED WOOD-BLOCK PAVE- 
MENTS—Report by John_ Ericson, 
City Engineer of Chicago, November, 
1911. Chicago, Ill: City Doe. Paper: 
6%x10% in., pp. 18; illustrated. 

DIRECTIONS FOR LAYING VITRIFIED 
BRICK STREET PAVEMENTS — 
Specification No. 1. Cleveland, Ohio: 
National Paving Brick Manufactur- 
ers’ Association; Will P. Blair, Secy., 
824 B. of L. E. Bldg. Paper; 6x9 in.; 
pp. 25; illustrated. Free on request. 

ELECTRIC CRANES: THEIR DESIGN, 
CONSTRUCTION ee APPLICA- 
TION—Being Vol. of a Complete 
Manual on Listing aim Hauling Ma- 
chinery. By H. Broughton, A. M. 
Inst. M. E., A. M. Inst. E. E., A, Am. 
Inst. BE. E., Whitworth Exhibitioner, 
Head of the Electrical Engineering 
Department and Lecturer on Ma- 
chine Design and Structure at the 
Municipal echnical College, Brigh- 
ton. London: “The Electrician” 
Printing and Publishing Co., Ltd. 
(New York: D. Van Nostrand Co.) 
Cloth; 6x9% in.; pp. 812; 581 text il- 
lustrations; 115 tables. 25/ net; 
American price, $9, net. 

ENG rene APPLICATIONS OF 

IGHER MATHEMATICS — By 
¥. Karapetoff. Part 1—Problems on 
Machine Design. First edition. New 
York: John Wiley & Sons. London: 
Chapman & Hall, Ltd. Cloth; 5%x8\4 
in.; pp. 69; 17 text figures. T5c., net 
(3/- net). 

ESSENTIAL ELEMENTS OF BUSINESS 
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periment Station. Easton, Penn.: The 
Chemical Publishing Co. London: 
Williams & Norgate (14 Henrietta 
St., Covent Garden, W. C.) Cloth; 
6x9 in.; bP 155; 12 illustrations in 
text. $1.2 net. 


GENERAL SPECIFICATIONS FOR 
BRIDGES — Part II — Movable 
Bridges. By J. E. Greiner, Consult- 

ing Engines. Baltimore, Md.: The 


Author. Paper; 8%x1l1 in.; pp. 32. 


GEODETIC SURVEYING AND THE AD- 
JUSTMENT OF OBSERVATIONS— 
(Method of Least Squares). By Ed- 
ward L. Ingram, C. E., Professor of 
Railroad Engineering and eenesy. 
University of Pennsylvania. Ne 
York and London: McGraw-Hill Book 
Co. Cloth; 6x9 in.; pp. 389; 92 il- 
lustrations in text; tables. $3, 
net. 


DIE HEISSDAMPF-SCHIFFSMASCHINE 
—Teil If: Die Ueberhitzersysteme 
sowie eine Sammlung eae renee. 
angaben fiir die Berechnung 
Abmessungen der Ueberhitzer-, Kes- 
sel-, Kondensator- und Dampfrohr- 
leitungsanlagen. By Carl Fred Holm- 
boe,Ingenieur. Berlin: Wilhelm Ernst 
& Sohn. Paper; 64%x9% in.; pp. 71; 
46 text illustrations. Marks 3.40, 
net; American price, $1.36, net. 


HIGHWAY =NGINEERING — As Pre- 
sented at “the Second International 
Road Congress, Brussels, 1910. By 
Arthur H. Blanchard, C. E., A. M., 
Consulting Highway Engineer, and 
Henry B. Drowne, C. E., Professor 
and Instructor (respectively) in 
Highway Engineering, Columbia Un- 
iversity, New York City. New York: 
John Wiley & Sons. London: Chap- 
man & Hall, Ltd. Cloth; 6x9% in.; 
pp. 309. $2, net. 


THE LAW OF THE EMPLOYMENT OF 
LABOR—By Lindley D. Clark, LL. M. 
New York: The Macmillan Co. Cloth; 
5%x8 in.; pp. 373. $1.60, net. 


A MANUAL OF FIRE ASSAYING—By 
Charles Herman Fulton, E. M., D. 
Se.; Professor of Metallurgy, Case 
School of Applied Science. Second 
edition, entirely rewritten and en- 
larged. New York and London: Mc- 
Graw-Hill Book Co. Cloth; 6x9 in.; 
pp. 219; 60 illustrations in text; 44 
tables. $2, net. 


THE METALLURGY OF IRON AND 

STEEL—By Bradley Stoughton, Ph, 
B., B. S. Second edition, thoroughly 
revised. New York and London: Mc- 
Graw-Hill Book Co. Cloth; 6x9 in.; 
pp. 537; 370 illustrations in text; 37 
tables. $3, net. - 


MINERALOGY—By F. H. Hatch, Ph. D., 
M. Inst. C. E.; Author of “A Text: 
book of Petrology,” and Joint-Au- 
thor of “Mining Tables,” etc. Fourth 
edition, rewritten and enlarged. New 
York and London: Whittaker & Co. 
Cloth: 5x7% in.; pp. 253; 124 text il- 
lustrations. $1.40, net. 


MODERN AMERICAN TELEPHONY—In 
All Its Branches. Edited by Arthur 
Bessey Smith, E. E. Chicago, IL: 
Frederick J. Drake & Co. Stiff 
morocco; 4%x7 in.; pp. 790; 470 text 
illustrations. $2, net. 

PLUMBING AND HOUSE DRAIN IN- 
SPECTION—By Fayette H. Elwell. 
Prepared under the_ direction of 
B. M. Rastall. Butletin No. 10, Mil- 
waukee Bureau of Economy and Ef- 
ficiency (John R. Commons, Direc- 
tor). Published semi-monthly. Mil- 
waukee, Wis.: The Bureau. Paper; 
6x9 in.; pp. 24; illustrated. 


POWER HOUSE DESIGN—By John F.C. 
Snell, Vice-President of the Institi - 
tion of Electrical Engineers; M. Inst. 

E.; M. Am. Inst. E. E., ete. New 
York and London: Longmans, Green 
& Co. Cloth: 5%x9 in.; 448; 17 
folding plates, 186 text illustrations 
and 121 tables $6, net (21/ net). 


PROTECTION OF NEW YORK’S WATER 
SUPPLY FROM POLLUTION DUR- 
ING CONSTRUCTION WORK—By 
A. J. Provost, Jr., Sanitary Expert, 
Board of Water Supply. Reprinted 
from Journal of the New England 
Water Works Association, Vol. XXV, 
No. 3. [ Boston, Mass.: The Associa- 
tion: Willard Kent, Secy., 715 Tre- 
mont Temple.] Paper: 6x9% in.: pp. 
15; illustrated. 


THE RECORD OF THE SPECIAL COM- 


January 18, 191 


Fire Authorities, by Edwin 0. Sa 
Chairman,-and Ellis Marsland, G 
eral Honorary Secretary, of the (, 
mittee. London: The British Ff 
Prevention Committee (8, Wate: 
Place, Pall Mall). Boards; 8, 
in.; pp. 32; 135 illustrations. 7/6, ; 


REINFORCED CONCRETE CONSTRI 


TION IN THEORY AND PRACT! 
—An Elementary Manual for s 
dents and Others. By Henry Ada: 
M. Inst. C. E., M. I. Mech. E., F. § 
F. R. San. I, etce.; Member of 1}, 
Council of the Concrete Institu: 
Late Professor of Engineering at : 
City of London College, and Ern: 
R. Matthews, Assoc. M. Inst. C. 
F. k. S. (Ed.), F. R. San. L, F. G. 
Member of the Concrete Institut. 
Borough Engineer and Surveyor 0: 
Bridlington. New York and Londo) 
Longmans, Green & Co 
in.; pp. 316; 
$3, net. 


$24 text ‘illustratio: 3 


STABILITY IN AVIATION—An_ Intro 


duction to Dynamical Stability 


Applied to the Motions of Aérvo- 


lanes. By G. H. Bryan, Se. D., 

S.; Professor of Pure and Appli: i 
Mathematics in the University Co)- 
lege of North Wases, formerly F; 
low of Peterhouse, Cambridge. New 
York and London: The Macmillar 
Co. Cloth; 6x9 in.; pp. 192 
figures. $2, net. 


STAMP MILLING—A Treatise on Prac- 


tical Stamp Milling and Stamp Mill 
Construction. By Algernon Del Ma: 
Associate of the Royal School 
Mines of London; M. Am. Inst. Min 
Engrs. 
Graw-Hill Book Co. 6x9 in.; pp. 134 
98 illustrations in text. $2, net. 


STATE BOARD OF HEALTH OF MAss. 
ACHUSETTS—Forty-Second Annual 
Mark W. Richard- 


Report. (Secy.: 
son, M. D.) Boston, Mass.: Pub. Doc 
No. 34. Cloth; 
illustrated. 


STATE OF IOWA BOARD OF RATi 
COMMISSIONERS — Annv ul 


ROAD 
Report for Year Ending Dee. 5, 1910 
Des Moines, Ia.: 
N. Lewis, Secy.) 


Cloth; 6x9 in.; pp 
665. 


STATE OF NEW YORK—Report of the 


State Engineer and Surveyor (J. ; 
Bensel) for Fiscal Year Ended Sept 
30, 1910. Albany, N. Y.: Pub. Doc 
Cloth; 5%x9 in.; 
trations. 


STRASSENREINIGUNG IN DEN 
STAEDTEN UNTER 

BERUECKSICHTI- 
GUNG DER DRESDNER STRASSEN- 

Franz 
Privat- 
dozent an der Kiniglich Technischen 


DEUTSCHEN 
BESONDERER 


REINIGUNG — By 


Dr.-In 
Niedner, we 


Stadtbaumeister, 


Hochschule zu Dresden. 
Wilhelm Engelmann. 
in.; pp. 99; 5 plates, 66 text illustra- 
tions and 22 tables. 

ican price, $1.60, net. 


Leipzig: 


STRENGTH OF MATERIALS—-By James 
Professor of Me- 


E. Boyd, M. §S., 
chanics, The Ohio State University 


New York and London: McGraw-Hill 


Book Co. Cloth; 6x9 in.; pp. 295; 
200 illustrations ‘in text; ie 
$2.50, net. 


THE SUN—By Charles G. Abbot, S. M.: 
Director. Smithsonian Astrophysical 
aa York and Lon- 
Cloth; 5x8 
26 pretes and many text 


Observatory. 
don: D. Appleton & Co. 
in.; pp. 44 

illustrations. $2.50, net. 


TEXT BOOK ON THE STRENGTH OF 


MATERIALS—By S. E. Slocum, B. E.. 


Ph. D., Professor of Applied Mathe- 


matics in the University of Cincin- 
nati, and E. L. Hancock, M. S., Pro- 


fessor of Applied Mechanics in Wor- 
cester Polytechnic Institute. Revised 
Boston, New York, Chicago 
and London: Ginn & Co. Cloth; 6x9 
in.: pp. 372; 197 text illustrations. $3, 


edition. 


net. 


TEXT BOOK ON 
BRIDGES—Part IIT: 
By Mansfield Merriman, M. Am. Soc 
Cc. E., and Henry S. Jacoby, Profes- 


sor of Bridge Engineering in Cornel! 


University. Fifth edition, a re- 
written. New York: John Wiley & 


Sons. London: rr & Hall, Ltd 
422; seven plates 
$2.50, net 


Cloth; 6x9% in.; 
and 184 ‘ext ilustrations, 


Cloth; 6x" 


>; 38 text 


New York and London: Me- 


5%x9 in.; pp. 636: 


Pub. Doc. (Dwight 


pp. 770; 38 illus- 


Paper; 7%x11 
Marks 4; Amer- 


Rites 


ROOFS AND 
Bridge Design 


CHARACTER-—By Herbert G. Stock- 
well. New York, Chicago, Toronto, 
London, Edinburgh: Fleming H. Re- 
vell Co, Cloth; 4%x7% jn.; pp. 142. 
60c., net. 

FERTILITY AND FERTILIZER HINTS 
—By James Edward Halligan, Chem- 
ist in Charge, Louisiana State Ex- 


MISSION FORMED BY THE BRIT- 
ISH FIRE PREVENTION COMMIT- 
TEE TO VISIT PARIS, AUGUST, 
1911—Being a Diary and Notes Com- 
piled from Memoranda Prepared by 
the Members of the Commission and 
from Official Data Put at the Com- 
mission’s Disposal by the French 


WORKS MANAGEMENT—By William 
Duane Ennis, E., . Am. Sox 
M. E.;. Professor of Mechanical En- 
gineering in the Polytechnic Insti- 
tute of Brooklyn. ew York 1 
»London: McGraw-Hill Book Co 
Cloth; 6x9% in.: pp. ae many text 
illustrations. $2, net 


Sa I 7 





